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saul tome, “The Geographic must bea 

great place to work." It is, But what al- 

ways comes outeventually is that they mean 
“to travel on assignments must be great.” 

Tt often isn't. As I write this, photogra- 
pher Loren McIntyre has just spent two 
weeks in a seven-by-nine-foot jail cell in a 
remote Venezuelan town, as have five other 
Americans, because of an innocent differ- 
ence with local officials—perhaps compli- 
cated by cool relations rising from the 
United States’ pro-British stand on the Falk- 
land Istancds. The U.S. Embassy was never 
notified. After ten days Loren smuggled out 
a note, and word reached the embassy: The 
travelers were soon released. 

All our field staff lives with the common 
travel maladies—plus some exotic ones that 
internists and tropical-medicine experts 
have yet to identify. It’s not unusual for a 
writer or photographer to return home 15 to 
20 pounds lighter. I once diverted my route 
home across the Pacific tosve if couldhelpa 
photographer who had been bitten by a 
shark. He survived with a bit of surgery. 

While photographing Jerusalem, Jodi 
Cobb was caught in a fusillade of bullets at 
the Dome of the Rock after an American- 
born Jew began shooting at Muslim wor- 
shipers. As a souvenir, she collected a spent 
cartridge that fell nearby. 

Just shepherding a dozen or so cases of 
equipment through airport police and cus- 
toms requires patience, ingenuity, and—in 
some countries—an experienced sense of 
when and how much bribe may be required. 

But despite all ageravations, resignations 
occur with less frequency than solar 
eclipses. [like to think it’s because of pride in 
the product. The staff knows from letters 
and a member-renewal loyalty unmatched 
in publishing that their work is appreciated. 
An unprecedented number of awards this 
vear has made us all even prouder—espe- 
cially the coveted public-service award of 
Sigma Delta Chi, the professional journal- 
ists’ society, for our Energy issue and Acid 
Rain article: 

Though neither.a fine product, reader- 
ship lovalty, nor distinguished awards will 
get you out of jail or cure a fever, they do in- 
spire a lot of people to say, “That must be a 
great place to work.” 


Bei friends and total strangers have 
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The Anasazi 554 

They built giant puedlos, irrigation works, and an 
intricate society, and then they dispersed. Thoms Y. 
Canby travels the Southwest on the trail ofone of 
prehistoric North America’s most advanced—and 
mystery-shrouded—peoples. Photographs by Dewitt 
Jones and David Brill, paintings by Rov Andersen. 


Pueblo Artistry in Clay s93 
Traditions and methods 2,000 years old guide 
Southwest potters in the creation of modem 
masterpieces. A ceramics genealogy and 
appreciation by David L. Arnold. 


Inside the Hopi Homeland 607 

Joke and Susanne Page record beliefs and customs 
that sustain the Hopis as they foce the bwin pressures 
of neighboring Navajos and the white man's society. 


The Making of America 630 

A new mop series portrays the changing cultural and 
historical fondscape of our nation, region by region, 
sturting with this issues supplement, The Southwest. 


The Lost Fleet 

of Kublai Khan 674 

Rescued from invasion by the kamikaze—divine 
wind—Japon twice in the 13th century repelled the 
awesome forces of Kublai Khan. Marine engineer 
Torao Mozal and photographer Koji Nakamure 
report on recovery of artifacts from those battles. 


Heat Portrait of the Shuttle 650 
Computer-painted infrared images record the 
landing of the orbiter “Columbia” last July 4 after 
tts fourth mission. Text by Cliff Tarpy. 


The Disaster of E] Chichén 654 

Rivaling Mount St. Helens, a little-fnown Mexican 
votcana exploded last spring. Guillermo Aldana E. 
and Kenneth Garrett capture the fire and ash on 
film; Boris Weintraub relates the horror of the 
volcanos victhms. Geologist Robert [. Tilfing warns 
that El Chichdn's aftermath may affect world climate. 


COVER: Children cling to a-ceramic “Storyteller” 


figure fashioned by Helen Cordero of New Mexico's 
Cochiti Pueblo. Photograph by Jerry D. Jacko. 
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Coping with a harsh environment was a 
life and death struggle for 
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Turquoise pendants, shell bracelets, and pottery are 
the grist for trading in the vast marketplace of Pueblo 
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Bonito— beautiful village — centerpiece of the great 
Anasazi pueblos scattered through Chaco Canyon. 
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IDING into Chaco Canyon in 1577, 

| photographer William Henry Jack- 
. son reined his mule and gazed 
ahead. From the parched canyon 
floor rose ruins of once magnificent build- 
ings—desiccated husks of a long-vanished 
culture, Vet this northwest corner of New 


Mexico ‘Territory 
By was bleak desert, 


home only toa hand- 
ful of impoverished 
Navajo herdsmen 

Jackson carefully 
examined the time- 
mawed masonry 
walls, perhaps the 
finest north of Mexi- 
co. Pacing off one of 
the largest struc- 
tures, he did some mental arithmetic. This 
single building, he calculated, required 
hauling, shaping, and placing 20 million 
stones. With-ten of these colossal structures 
visible, that would be, . 

Before leaving, the celebrated “picture 
maker of the Old West" shot some photo- 
graphs. Disaster! Defective film spoiled 
every exposure. 

An earlier trip had also taken Jackson 
west, to Colorado. Word came that miners 
had discovered stone dwellings tucked in 
cliffs rising from the Mancos River toa great 
green tableland. Struggling upward, Jack- 
son and a companion reveled in being the 
first white mento enter this haunting human 
aerie. This time his film was good, recording 
the first dramatic photographs of Mesa 
Verde's famous cliff houses. 

On Jackson went, to Hovenweep, remote 
ruins with many stone towers straddling the 
Coloracdo-Utah line. He visited Canyon de 
Chelly in Arizona, a breathtaking gallery of 
cliff houses and rock art, Finally he reached 


the mesa-top homes of the Hopis, living 


Photographs by 


DAVID BRILL 


Paintings by 
ROY ANDERSEN 
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descendants of the mysterious ancients 
of the ruins (see article, pages 600-629), 

In his pilgrimages through the Four Cor- 
ners area, Jackson traversed the heartland 
af the Anasazi, Their domain, larger than 
California, stretched from east of the Rio 
Grande west into Nevada, and from central 
New Mexico and Arizona north into Colo- 
rado and Utah (map, pages 566-7) 

Here, at about the time of Christ, hunter- 
gatherers were making the transition from 
nomadic life to a sedentary existence basecl 
primarily on growing corn. In their struggle 
to nurture this crop in a dry, unyielding 
land, the Anasazi lifted themselves to a cul- 
tural level unsurpassed by any other prehis- 
toric Americans north of Mexico. 

Compulsive builders, the Anasazi raised 
multifamily dwellings not equaled in size in 
the United States until the 18705. Though 
lacking the wheel and beasts of burden, they 
laced their land with hundreds of miles of 
broad roads. To subsist by farming, they 
evolved ingenious water-control devices 
that fed larger populations than inhabit 
many of the same areas today. 

Then they abandoned most of what they 
had built, leaving behind still another enig- 
ma to tantalize archaeoiogists. 

For centuries their silent towns slept, un- 
til wandering Navajos occupied a large part 
of the Anasazi's land, Contemplating the 
brooding remains, the Navajos believed 
they were built by “alien ancient ones”"— 
Anasazi in their Athapaskan tongue. 

Because of the ruins’ immense size and ot- 
ten excellent preservation, the Southwest 
has received as much archaeological atten- 
tion as anv other prehistoric place of compa- 
rable size on earth.-A leader in this research 
has been the National Geographic Society, 
whose support of Anasazi archaeology 
traces hack to the landmark excavations of 
Neil M. Juddin Chaco Canyon in the 1920s. 





Yet such work only scratches the surface. 
More than 25,000 Anasazi sites have been 
identified in New. Mexico alone, At least this 
many are known in Arizona, and thousands 
more in Colorado and Utah. Tens of thou- 
sands of sites doubtless await discovery. 
(see The Southwest, a double map supple- 
ment to this issue.) 

Today, however, these ancient ruins face 
perils more dire than the eroding toll of time. 
Pothunters, seeking relics worth thousands 
of dollars on the black market, have plun- 
dered half the known remains, although stiff 
new laws reduce this vandalism, Immense 
denosits of natural gas, uranium, and étrip- 
minable coal underlie the region. Many 
small but exquisite ruins that I visited soon 
will crumble before draglines gouging out 
coal for industries here and abroad. 

Ironically this same economic force that 
threatens the remains provides the greatest 
impetus for their study, Archaeological 
conservation laws require surveys of jeop- 
ardized sites and excavation of those 
comsidered important. Further, some 
concerned energy companies carry their ar- 
chaeological exploration far beyond the 
laws requirements. Asaresult, research has 
burgeoned in energy regions of the West. 


HE EARLY ANASAZI trod lightly 
on the Land. 

“Only a handful of sites tell ws 
about their first settled villages,” 
said Dr. W. James Judge, director of the 
Chaco Center, a National Park Service 
research facility at the University of New 
Mexico. “They made homesteads by clear- 
ing a shallow depression and roofing it with 
a canopy of brush and mud. Storage pits 
stood behind, and nearby they scattered 
trash. Among remains of game animals and 
wild plants, charred corn shows that these 
Anasazi had become part-time farmers.” 
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Excavating these pit houses, archaecolo- 
gists discovered that the occupants lacked 
pottery and instead used vessels of fine bas- 
ketry, some woven so tightly that they may 
even have held water. Acknowledging their 
skills, scholars named these early Anasazi 
the Basketmakers. 

After A.D. 500 the Basketmakers made 
three fateful acquisitions. Pottery arrived, 
probably from a southern people of the Mo- 
rollon culture, and it attained a cherished 
beauty (pages 593-603), 

From a source still unknown they ob- 
tained the bow and arrow, and they de- 
veloped the hafted ax. Simultaneously, 
apriculture grew in importance, based on 
corm, pumpkin-like squash, and the bean, 
which brought much needed protein to 
their dict. 

With their lives thus enriched, the Bas- 
ketmakers saw their population soar, Pit 
houses expanded into most niches of the 
southern Colorado Plateau, even into pre- 
cipitous walls of the Grand Canyon, in the 
land of the western Kayenta Anasazi. 

“One of their greatest enemies was fire,” I 
learned from Al Lancaster, whose 50 vears 
as a Southwest field excavator give him 
unique insights into the Anasazi. “A dwell- 
ing’s fire pit was only about six feet beneath 
the pit-house ceiling, which bristled with 
logs and brush—real tinder. Alarge number 
of houses [dug hac burned.” 

This bane of the Basketmakers has 
proved a boon to archaeologists. Flames 
that turned timbers and foodstuffs to char- 
coal also left them resistant to the bacteria of 
decay, and thus ideal for dating by the radio- 
carbon method. The fires also permanently 
fixed the magnetic alignment of iron in the 
heated clay, permitting scientists to date the 
events through archaeomagnetism 

Fire-damaged Anasazi roofs also spurred 
archaeological use of tree-ring dating, a 
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e Southwest a 
unique chronological record. By identifying 
listinetive patterns of a tree's growth as pri 

served in its rings, dendrochronologists can 
determine wl en the tree lived, anc even th 
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small fields, explainer Dr; Arthur H. Rohn 
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Complex culture 
in a harsh land 


00 DRY, too cold, too 

hot by turns, the great 
sweep of high mesas 
gouged by canyons seems 

reinal for hounan 
occupation, ancient or 
modern. But here for more 
than a thousand years the 
Anasazi survived, first 
as semi-nomads, finally as 
creators of the Southwest's 
most elaborate native 
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« Basketmaker sites [00 B.C_-A.D. Too 
Early Anasazi were spear-throwing 
gatherers, then part-time com, bean, and squash 
farmers living in log-roofed pit houres. 
Expert in basketwere, by A.D. 700 they made 
pottery and weed bows and arrows. 


@ Pueblo | and // sites A.D, 700-1100 

The trend was to aboveground adobe or masonry 
structures, but pit houses persisted, As the 
population sense it was accommodated 

in farger and larger villages, 

w Pueblo [Il sites 1100-1300 

Multistory buildings and irrigation systems 
complement evidence for extensive trade and 
complex social organization, Yet it was also a time 
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Communities surrounding Chaco Canyon emerged i large-scale irrigation systems 
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Within the gray-tinted areas |e 
'D percent of the Western world’s 
uranium reserves, iubatontial ad? and 
gai reserves, and large amounts of the 
nation s coal suitable for strip mining. 
Leased federal, state, and Indian lands 
are surveyed for archaeological 

wites prior to exploitation, 























MESA VERDEANS 

Last of the Anasagl to build 
complen masonry structures 
within their traditional hameland, 
the people of Mesa Verde tended 
to cluster in high-density sites. 
Their cliff dwellings are among 
the mos! spectacular remnants 

of Anasazi culture. 


—— Anasazi road A Turquoise mine 












CHACOANS 
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of Wichita State University in Kansas. 
“They t check dams that collected 
eroding soil and held the water that ¢ arriec 
it. Though individually anal, these devices 
sometimes numbered in the hundreds in a 
single community, ' 
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ROBING and pondering the Anasa- 
71's most minute remains, including 
their highly informative skeletons, 
experts have captured many insights 

into their daily lives 
Allow yoursel f to be carried back to the 
tenth century, to the pueblo occupied by 
your extended family in Chaco Canyon. The 
fact that vou are alive Means you are heating 
the odds: A third of your brothers and sisters 
died before age five. As-a youth vou shep 
herd the village turkevs as they feed on nuts 





and insects. The only domesticated animals 
except dogs, they provide feathers for 
warmth and for finery. 

Youre a thes are made of hides and of cat- 
ton cloth, traded from Anasazi cotton farm- 
the Little C ‘glorace River. For 
stitching, your mother used the sharp tp 
and attached fiber of a vucca leaf—nature's 
needle and thread, The generous wild vucca 
affers banana-like fruit, fibers for sandals 
and baskets, roots to pulverize into soap, 
and a sweet stalk for chewing (a 
gists will find your quids by the thousands) 

If you are a woman, vou probably own all 
the family’s personal property. One of your 
possessions is a metate, a large troughed 
stone used for mealing corn and other seeds 
You are its slave, Day after day you bend 


over it. grinding, grinding, grinding. 
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Barely visible furrows, remnants of Anasazi roads cut by deeper modern 
road ways converge on fhe ruins of Puebio y Alt oO memr 4 nano be uri fabove) 
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If you are a man, you run the ceremonial 
side of life, with its focus in the kiva. This 
than 
property, for religion dominates all—the 
planting, the hunt, the design of the pueblo 
and the kiva, the rites to bring rain 

Qutside the sanctuary of the kiva a man’s 
life also is hard. You and afew others carried 
the sandstone for the puebl ae of 
tons of it—block bs ‘lock froma local out 


crop. The search for firewooc 


role means much more possessing 








LEN LCHS as 
stands of pifion and juniper dwindle 

At times the hunting groups fail, 
times for weeks iden your 
of protein-shy corn, and hunger saps 
Hint of famine brings dread; 
stories tell of starving neighbors who resort- 
ed to cannibalism in their despair, 

You admire the community artists. One, 
a priest, occasionally goes forth with a hard 
stone in hand to peck designs on cliff faces 
Another, entertains in evenings 
by plaving a flute made from the wing bone 
of a golden eagle 

You reach vour 40s, ; 


some 


diet consists 
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the accelerating disrepairs of old age. Ar 
thritis torments your jomts aur: “tnt 
worn to the gums by erit Trom the metate, 
nain intolerably from abscesses that 
Ing deep Into your 

The dreadful they are 
srowing. colder. You stoke the fire until 
smoke disturbs the rest of the family; at 
night you wedge your stiif body between 
theirs to draw on their warmth. 

Deep inte that harsh winter you sink into 
a final sleep, Relatives place your body in an 
empty room or dig a grave in the 
loose soil of the village trash mound. I hey 
fold your body into a fetal position, and 


place beside ita iew possessions to serve you 
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on your journey to the spirit world 


A.D. 919. according to the tree nngs, 
orkmen from Chaco ¢ C 
beams for a new pueblo, situated be- 
northrim where aside canyon 
channeled runoff during storms Known as 
Pucblo Ronito, i wo ule be the finest exp res 
sion ol North American Incian architecture. 
Twoother large structures also began tak- 
ing shape, both situated near mouths of side 
canyons. Their locations support othe 
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Within a few-vears the buildings were im- 
Mense Pueblo Bonito rose three shores and 
embraced more than a hundred rooms; no 
other Anasazi building rivaled it. hen, for 
acentury, construction halted. 

The lull was perhaps astrength-gat 
time, a period when Chacoans were draw- 
ing back a cultural bow that wo catapult 
their soi lett to its heights, As the y entered 
the 11th century, the peuple of the canyon 


cast off the bonds of the past and launched 
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DWUEBLO riddle: Did 
the great Chino 
edifices and complex 
roud svéteit originate 
with the Anasazi, or 
were they the result of 
outside influence? 
Scholars debate the 
question, but a-macaw- 
feather skirt (right) 
found ina Utah cave in 
P54 by guide Kert 
Frost, here seen on a 
return to the site, 
confirms ties of trade 
with Mexico. 
Examining the 
artifact, archaeologist 
Lyndon L. Hargrave 
concluded that it was 
“orobably made oy a 
‘Mexican’ Indian in the 
}2th century. ..and 
reached Utah through 
various trade routes.” 
An ahalone-siiell 
frog. (center at left), 


found in a J2th- 


century Colorado site, 
evidences trade with 
the Pacific coast. 

Ofthe Anasazi 
ritual fife; only 
fragments remain.A 
wooden headdress (top) 
probably fret a 
ceremuonitl function; a 
stone cache af 
turquoise (bottom) may 
have been ca shrine, 

Decorative Wiloys in 
aq deer-bone scraper 
(center) hint at an 
owner 4 high status 
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an epoch of transcendent grandeur known 
as the “Chaco phenomenon.” 


Construction boomed, and workmen 


swarmed over Pueblo Bonito and its twosis- 
ter structures. tearing out old walls, build- 
ing larger ones. Seven other great pueblos 
rose, some little more than.a bowshot apart, 
several situated near side canyons. 

“There was an astonishing simuarity 
between the buildings as they grew during 


574 





the next 130 years,” said Dr. Judge as we 
surveyed the enormous ruins. “Despite the 
long construction period, each building's 
growth suggests careful planning from the 
start to achieve uniformity of design.” 

We paused at the base of Pueblo Bonito, 
its rear wall towering five stories. “Where 
heights such as this were needed,” Dr. Judge 
explained, “lower walls were built more 
than three feet thick, tapering as they rose to 
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supporteach higher level. Forextra strength 
the builders devised a distinctive wall struc- 
ture. Earth-and-stone rubble, forming the 
wall’s center, was carefully worked into out- 
side layers of sandstone blocks—acesien we 
call core-and-veneer 

“Timbers for roofing the first rooms may 
have come from sparse stands of pine and fir 
in the canyon. But soon the Anasazi were 
seeking beams in mountain forests as much 
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Coaxing corn from the desert soil, 2 
Chaco Indian cultivates plants with a 
dtbble stick at Bis sa‘ant Pucblo, one of 
some 70 satellite communities, or 
puters, of Chaco Canyon. Horvested 
ears zo into ground-level bins for storage 
The Anasant diet also included squash 
and beans, game, and wild plants such os 
HyUcW berries and pition nuts 
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Like waffle trons, the remnants of Anasazi farms stipple 
the land near the O71 Caliente River in New Mexico (Left) 
Here rock and cobble borders created miniature 
catchments about a yard wide to retain water, most likely 
for nurturing corn, the principal crop. 

Some Anasact com May fave been larger than people 
ihink, argues botanist Poul Knight of Corrales. Taking two 
ears about seven inches long (above) of a variety once 


grown Oy Pueblo Indians, he burned them in his fireplace. 


The resulting cobs in the dish at left are virtually 
iidistinguishoble from burned cobs, at right, that Knight 


recovered from @ dig dated at A.D, 1300. A cornstalk 


peched out on a rock face near the ruins of San Cristobal! 


shows two ears—one large, one small (tep), 





as 30 miles distant, and dragging or carrying 
them back to the canyon. We estimate they 
manhandled as many as 100,000 timbers to 
roof the great pueblos.’ 

The roof demanded as much 
craftsmanship as the stonework. *“[he Cha- 
ns weren't content with rough, axed-off 

rs. "said Dr. William J Robinzon of the 
Dakvenie of Arizona Laboratory of Tree- 
Ring Research. “Using slabs of sandstone 
they sar ded the yeams until the ends ofeath 
were smooth.’ 

When finished, Pueblo Bonito held some 
650 rooms and was the largest, most com- 
plex bulctins of its kind in the Anasazi 
world, The front plaza held two large circu- 
eechamnk ers known as great kivas, used for 
community functions. Eleven other great 
pueblos in or near the canyon embraced an- 
other 72,000 rooms. Here, tn what 1s now a 
wasteland, stood housing tor thousands 
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their occupants’ activities. Thousands of 
turquoise beads, found among galaxies of 
flakes, tell of crafismen working this stone 
possibly for trade with Mexican civiliza- 
tions. Unversed in metallurzy, the Cha- 
coans imported small copper bells along 
with brilliant macaws, prized for plumage 

Grinding rooms held ranks of stone meta- 
tes; and other chambers vielded personal ef- 
fects that indicate dwelling areas. Many 
held nothing, suggesting that ine were used 
for storing food and other perist 

As they built the great suckiog the Cha- 
coan: also were installing a vast array ol 
water-control devices 

“The north side of the canvon was proba- 
bly covered withirrigated fields.” explained 
Dr. Gwinn Vivian of the Arizona State Mu- 
sem in “The source of the moisture 
was runoff from the rim that normally cas- 
caded uselessly down side canyons into 


Chaco Wash. With a system of ditches and 
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Etched by moonlight, a 
ladder and its shadow point t 
Wd 10 ad cave COrved fram 
yotoiinne tuff of the bose of 
Frifoles Canyon in Bamdecer 
National Monument (Left) 
Candles tight the caves 
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Most archaeologis i fee! 

2 | Sa = aa. cial = i] 

that the caves were (ving amd 


Shor ee MOOT ccsanecaila ro 
mdin dwellings built of blocks of 
ruff: the remnants of walls 
stand beside the ladder, But 
Charlie &. Steen, an 
archacologist formerly with Las 
Alamos National La shore tory 
beheves that such cave rooms 
had a religious Pu Pins 

‘They were small, poorly 
ventilated, 
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design bul generally 
smaller in scale, 
side the canyon, As close as a few miles, as 


cistant as 100, these outliers oftenincludeda 


similar Lh 
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great kiva and a multistory central house, 
huilt with core-and-veneer masonry. Most 
preplanned, and mam 
inpear to have been built from 
standardized design 
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shovels and fulldozers of pothunters 
in 1967 
mammoth outlier known as the Salmon ru 


&, 4) miles north of Chaco on the banks o 


this appeared to be the fate of a 


the san juan River, Adeveloper was Duyine 


ihe mound to subdivide into ten-foot “diz- 
gingrights forsale to pothunters. Seventy- 
two hours before the deal closed, nearby 
residents hastily organized a door-to-door 
Campaton and scraped up funds to make the 
down payment 

Excavating the massive ruin 
would require a multimillion-dollar archae- 
ological effort. The local residents enlisted 


the heip of Dr. Cynthia Irwin-Williams, on 
archaeologist then at Eastern New Mexico 


However, 


University in Portales. After intensive fund 
raising and jobbying, one of the nation’s 
largest digs began pouring forth information 
about the (hacoan outles 


“dhe enoire compicex of nearly 300 roams 


was built according toa preconceived plan 
said Dr. Irwin-Williams. “Begun in LOS3, 
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A Fa) 
UN DAGGER” PHEN ee 
i inter's first day le morked by roys 
of sunlight guided between stone 
slabs; they bracket fovea) aspirin 
netroglyph on 443-foot Fajada Butte 
(top left, inset) at the south entrance te 






py id E> 
Ded rd Pe ere Bh i 


Chico Canyon 

A single shaft of light, moving 
downward to bisect the petroglyph 
(below, left to right), signals the start 
of summer, Soring and fall. are 
announced with an additional light on 


a smaller petrogiyph (diagram) 
Discovered by artist Anna Sofver, the 
device reflects the intellectual capacity 


and achievement of the prehistoric 
Ansar, who utilized the midday sun to 


record time's passage 





phenomenal, After the masons shaped and 
placed each block, they smoo! thee it spake r 
by pecking with a hard stone, then gave ita 
final sheen by sanding, 

Sabmon held a great kiva, but its center- 
piece Wh ae ommanding structure known 
as the Tower Kiva. Rising from the second 
story of the town, the tower's 4ix-foot-thick 
walls were supported by solid buttresses 
similar in Orinciple to these of Europe's 
cathedrals 

Two centuries after it was bullt, the 
Tower Kiva became a theater for tragedy 
Fire started nearby, and two matrons 
herded a croup of 50 children onto the sanc- 
tuary roof. But the fire spread. Soon the root 

crashed down with the screaming crowd, 
the heat so great it melted sand on the floo: 
When archaeologists uncovered the scene, 
scorched skeletons showed that many cnil- 
dren had died in each others’ arms 





HE SURGE that built the Chacoan 
outliers produced other works, In 
a 1970 report on the water system, 
Gwinn Vi ivian int ide mention of 
Anasazi “roads.” Though known to local 
Navajos and mentioned in eos reports, 
the alleged network had left archaeologists 
skeptical: Why would a nr? king veni- 
cles have built elaborate highways? 

Tostudvthesyvstem, the Chaco Center ex- 
amined acrial pho sic dee s, some taken b\ 
Charles Lin ibergh soon after his salo flight 
across the Atlantic in 1927. Faint lines hint- 
ed of a web of roads, most of them radiating 
out from Chaco Canyon. The threat of ener- 
ry oev" lopment recently generated ; in inten- 
sive surface studs unde the direction of the 
Bureau of Land Management (BLM), cus- 
todian of the largest part of the system lying 
on public lands 

“The roads usually ran arrow straight 
recardiess of the terrain,” explained ELM 
archaecologist John Stein as we walked the 
sandy soil north of the canyon, “Usually 
they were 30 feet wide, wo the beds 
scoopedct spi to bedrock or ¢ 7 hardpan 

“ATeW SeIMents are fas) sa detect at eve 
level, such as where the Chacoans cut paths 
through high dunes, built low stone curbs, 
or carved steps to scale chit faces 

“But most of the roads in the acrials are 
invisible on the ground. To find them, we 
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looked for pottery sherds—remains of the 
many pots that probably broke during trans- 
port. Like here at our feet.” 

Dooked down. Hundreds of sherds paved 
a path about 30 feet wide, stretching far 
ahead, We followed it, among the first pe- 
destrians in almost a millennium. 

“We call this the Great North Road," Mr. 
Stein continued. “It runs past several outli- 
ers almost to the Salmon ruins, then vanish- 
es In present-day development along the 
San Juan River. Most of the roads connect 
outliers.” 

Exhaustively analyzing the aerial photo- 
graphs, Gretchen Senter Obenauf, now of 
the BLM, has identified nearly 500 miles of 
possible roads, and speculates that many 
more await discovery. Fiye major roads 
converge al Pueblo Alto, a hundred-room 
ruin on the canyon rim that could have 
served as a trade center. At times two roads 
run parallel. At one point the Great North 
Road swells to four separate lanes, wider 
than many of today’s interstates. 

To complement the road svstem, the Cha- 
coans appear to have devised a communica- 
tion network, operated from high mesa tops 
scattered throughout the region, Some ex- 
perts are skeptical, but one school of thought 
holds that these sites were located so that 
fires, or sunlight reflected by mica mirrors, 
could have been seen for great distances 
between outhers, and between outliers and 
the canyon. 

Like other agrarians, the Chacoans set 
their ceremonial and planting calendar by 
close observation of solar cycles. To monitor 
the sun’s seasonal progressions, they de- 
vised a solar observatory atop Fajada Butte, 
a 443-foot stump-shaped promontory rear- 
ing abruptly from the canyon floor. Spiral 
patterns, carved into native rock, caught 
shafts of light between other rocks precisely 
at the solstices and equinoxes. Discovered in 
1977 by artist Anna Sofaer, this Chacoan 
“sun dagger” is widely regarded as the pre- 
historic Southwest's most sophisticated 
astronomical device. 





g UN DAGGER, long-distance commu- 
nications, mysterious roads, mam- 
moth buildings, outliers... What 

~ Ssoclal system created these sophisti- 
cated ingredients of the Chaco phenome- 
non?’ Answers to this great riddle of 
archaeology run the gamut of speculation. 

Chaco’s undoubted contact with Mexica, 
combined with architectural features com- 
mon to the two areas, leads many scholars to 
embrace a hypothesis often referred to as the 
“Mexican connection.” 

“The two cultures had many common 
economic goals as well,” asserted Dr. 
Charles C. Di Peso, cirector of the Amerind 
Foundation. Excavator of the colossal Ca- 
sas Grandes ruin in nearby northern Mexi- 
co, Dr. Di Peso believes that a merchant 
class in that city designed a Chacoan-like ex- 
change system that operated trading out- 
posts for dealing in turquoise and other 
exotics, with a road network that led north 
into the land of the Anasazi. 

Support forthe Mexican connection came 
from Alden Hayes, a respected former Park 
Service archaeologist. “Too much hap- 
pened too fast to have been a local happen- 
ing, said Mr. Hayes. “The jump from 
one- to five-story buildings, the roads and 
astronomical observatary, the complex so- 
cial organization they imply—it's too much 
to accept without outside influence.” 

Another camp explains Chaco in terms of 
évents that occurred within the area itseli— 
a school of thought Dr. Judge labels “local 
boys make good.” 

“A key liesin the Chacoans’ water-control 
system,” said Dr. Vivian, a leading spokes- 
man for this view. “To manage the water- 
diversion gates and canals and prevent 
washouts during violent downpours re- 
quired a vast labor pool. The workmen 
would have lived in the great pueblos, 
which also stored the crops, When not in- 
volved with agriculture, people built the 
roads and great pueblos, both of which were 
partly make-work. Excess population was 
siphoned off to the outliers.” 


Relating a tale, a Rio Grande Anasart entertains his fellows in o kiva, an 
underground meeting place that served ritual purposes. The hole in the flaor is 
aaipapu, symbolic link to the spirit world Archaeologists infer the role of the 
kiva for the Anosazi from its use by their descendants, today's Pueblo Indians. 
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Backyard excavation for a swimming 
pool and a studio became.an adventure 
into the past for Albuquerque 
archaeologist Kit Sargeant. When a 
bulldozer turned up numerous [indian 
artifacts, she enlisted the heip of 
graduate students from the Cnitversity 
of New Mexico and began a systermatic 
dig financed by herself and her 
husband 

"We found six layers of occupation, 
the earliest doting to A.D. 1300," she says 
The excavation yielded hundreds of 
notsherds, animal bones, commcobs, and a 
hole 12 feet deep. “It's our $10,000 
hole,” savas Mrs, Sargeant. 


soft footfalls of sandaled porters bearing 
foods along with other goods, 

When storm clouds gathered and thunder 
signaled asummer downpour, people aban- 
doned their tasks and rushed to the water- 
works to manage the runoff that would spill 
from the canyon rim. 

On mesas beyond the canyon, porters 
plied the roads bearing roof beams, fire- 
wood, food, and trade goods: pottery, bas- 
kets, and cloth. Messengers sped the spoken 
word between canyon and outliers; by night, 
lights on mesa-top shrines could have car- 
ried communications to distant points, 

In the mid-1 100s thiseven tempo faltered 
Work on the great buildings halted. Gradu- 
ally the social system collapsed, and before 
long most Chacoans enacted the Anasazi's 
ultimate response to stress: Thev abandoned 
the area 

W hat triggered the collapse? 

The tree rings, faithfully keeping their 
chronicle, show that about 1150 drougnt 
struck, drought that would become more 
widespread and protracted than living Ana- 
sazi had ever known. As desiccation intensi- 
fied and vegetation withered, eroding 
arroyos slashed the fields, lowering the 
water table and further crippling crops. 

“With the entire system afflicted simulta- 
neously, no part could respond to another's 
need,” observed Dr. Linda §. Cordell, who 
with colleague Fred Plog has contributed 
numerous thoughtful analyses of the Ana- 
sazi. “And when the system collapsed, they 
were unable to return to the high level of 
energy necessary to reestablish it.” 

“When vou look at the arid area it occu- 
pied,” said Alden Hayes as an epitaph, 
“(Chaco was a poor idea in the first place. It’s 
a wonder it lasted as long as it did.” 

As Chaco writhed in its death throes, the 
Anasazi living on Mesa Verde were achiev- 
ing their moment of destiny. Moving from 
the mesa top, for reasons still unknown, 
they descended to the tableland’s vertical 
cliffs. There, beneath scores of rock over- 
hangs, they built their citadels of stone 

Where Chaco stands as a monument to a 
grand design, Mesa Verde rings out as the 
Anasazi anthem. With a sweep of the eye | 
read this song from the overlook at Sun 
Point, my favorite vantage within the na- 
tional park. Stone structures cling to the 
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cliffs like notes of a long-silent chord. Small 
dainty structures struck the high notes, 
while the bass echoed from enormous Cliff 
Palace, embracing 225 rooms. 

“As large a5 that seems,” warned Dr. 
Rohn of Wichita State, “recall that the park 
ruins reflect only asmall fraction of the pop- 
ulation that we call Mesa Verde Anasazi. 
Probably 95 percent of them lived off the 
mesa, some in giant communities that held 


thousands. More people lived in parts of 


southwestern Colorado then than now,” 

With Dr. Rohn I visited ruins scattered 
northwest of Cortez—low, sprawling 
mounds covering acres, hoary with sage and 
juniper. “The remains don't attract atten- 
tion because they lack dramatic standing 
walls," said Dr. Rohn. “Yet some hold a 
thousand rooms, a hundred kivas. Their 
very size frightens away archaeologists; to 
excavate even one would cost a fortune.” 

The succession of droughts that had 
brought down Chaco persisted, and in the 
12006 came the added peril of increasing 
cold. Spring arrived late, autumn struck 
early, and frosts preyed on crops. 

But the Mesa Verde Anasazi hung on. 
“Nature favored them,” said Dr. Petersen of 
the Dolores Program. 

“From Mesa Verde west to Blanding, 
Utah, the Anasazi occupied the Great Sage 
Piain, a 4,000-square-mile area tilting 
slightly to the south. This tilt toward the sun 
creates a warm ‘solar oasis’ that extends the 
growing season a few crucial weeks.” 


S THE 13STHCENTURY woredown, 
} the cliff dwellers of Mesa Verde 
mounted a heroic effort to appease 
the gods. Above the mesa’s stron- 
gest springhead they began construction ofa 
magnificent masonry temple. Housing ki- 
vas three walls thick, it probably was orient- 
éd to record the annual seasons of the sun. 
“I believe the Sun Temple represents a 
last great effort, born of despair, to read the 
heavens, to fathom the reason for the or- 
deal,” said University of New Mexico an- 
thropologist Alfonso Ortiz, himselfa Pueblo 
Indian. “But before the temple was com- 
plete, the Mesa Verdeans too gave up hope 
and abandoned their homes.” 
Across most of the Four Corners region 
the land emptied. Silence claimed the 
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teeming towns of the Great Sage Plain, the 
cliff dwellings of Canyon de Chelly and 
Tsegi Canyon, the parched western reaches 
of the Kayenta Anasazi. 

For some, abandonment meant only a lo- 
calized disruption. Anasazi who dwelled in 
Homolovi, a complex of thousands of rooms 
near Winslow, Arizona, simply climbed the 
bold mesas lying to the north, where they 
jomed their relatives, the ancestors of to- 
day's Hopis. 

Some moved south, to beckoning green 
mountains of the Mogollon people. As with 
refugees everywhere, they were not always 
welcomed. At Paint of Pines, a large Mogol- 
lon community in Arizona, archaeologist 
Emil Haury found evidence that the local 
populace rose up against an enclave of Ana- 
$8Z1 Immigrants and burned them out, then 
built a protective stockade around the town 
as if fearful of retaliation. 

A number of the émigrés, however, made 
their wav eastward, across the Continental 
Divide. Settling among their kind in the 
valley of the Rio Grande, they developed the 
final phase of Anasazi culture. 

Since Basketmaker times a scattering of 
Anasazi had occupied the Rio Grande, from 
south of Albuquerque north to the present 
pueblo of Taos, Along with the graciual ar- 
rival of the immigrants came an increase in 
rainfall, and the communities flourished. 

“The speed of the buildup was breathtak- 
ing,” asserted Dr. Douglas W. Schwartz, 
president of the School of American Re- 
search in Santa Fe and excavator of Arrovo 
Hondo Pueblo. “About A.p. 1300 three farn- 
ilies moved into an area above a spring and 
founded Arroyo Hondo. Within 30 years the 

population had soared to 1,500, The same 
happened all along this stretch of the river. 
Had more of these Anasazi built with stone 
instead of mud, the Rio Grande would be 
lined with dramatic ruins.” 

With Stewart Peckham, a veteran ar- 
chaeologist at the Museum of New Mexico, I 
flew the upper Rio Grande to inspect these 
sprawling adobe citadels. Mr. Peckham 
pointed out the gaunt bones of Pecos Pueblo, 
occupied until 1835 by Anasazi descen- 
dants. We skimmed over the vague outline 
of Galisteo Pueblo, near along igneous out- 
crop that the Anasazi had adorned with 
rock art. 
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Northward, Bandelier National Monu- 
ment cupped homes and apartment caves 
hewn into canyon walls. Beyond marched 
more ruins, many holding hundreds of 
rooms: Puyé, Ku, Te'ewi, Sapawe, Posi. 
Most bore the craters of pothunters. Farther 
north, at the limit of corn country, lay the 
stark ruin of Palisade, whose 60 rooms pro- 
tected by a stockade had been inhabited for 
only four years in the early 1300s. 

Frequently I saw rectangular plots that 
appeared darker than surrounding fields. 
These marked aningenious Anasazieffort to 
cultivate their hardscrabble land. 

“Tye identified seven different ways that 
the Rio Grande Anasazi coped,” said Dr. 
David Bugé, formerly of California’s Occi- 
dental College. “The dark fields you saw 
were mulched with gravel; there may have 
been thousands of acres of them. Stone 
mulch reduced the amount of water lost to 
evaporation, which explains why the fields 
produce lusher plant growth even today.” 

Intensive farming, supplemented by for- 
aging and the raising of turkeys, supported 
large numbers of Anasazi along the Rio 
Grande from the 14th century through the 
16th. That population density was creating 
problems for Kit and Arnold Sargeant, who 
had recently purchased an old adobe home 
in Albuquerque's North Valley area. 

“We suspected that the gentle rise under 
our house was the ruins of a pueblo,” said 
Mrs. Sarteant, showing me around. “As an 
archaeologist myself T planned someday to 
doa small excavation, literally in my back- 
yard. But we didn't bargain for thts!" she 
said, eyeing three large excavations. 

“Tt began when] made a test pit where Ar- 
nold planned to put in a pool, and found 
crumbled adobe walls: Later we tested an 
area where we wanted to build a studio and 
encountered a small plaza surrounded by 
room blocks.” We viewed the prospective 
studio, a hole 12 feet deep showing six differ- 
ent village levels. “Someday it will make a 
neat wine cellar," Mrs. Sargeant said. 


OR THE ANASA#ZI of the Rio Gran- 
de, a valued source of food lay avail- 
able to the east. There, Indians of the 





—hunted buffalo, whose fat and dried meat 
the Anasazi prized. 
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southern plains—perhaps Apaches 


“From Taos to Socorro we find buffalo re- 
mains along the Rio Grande, where no bison 
grazed,” said Dr, Richard L Ford of the Uni- 
versity of Michigan. “And on the Great 
Plains of Texas—buffalo country—we find 
Anasazi corn and pottery. This meant a 
trade network stretching more than 200 
miles and crossing sharp cultural and lan- 
guage boundaries. Perhaps Plains Indians’ 
dogs pulled travois that carried buffalo 
products westward and returned carrying 
Anasazi corn.” 

Alwavs adept at painting and chipping 
designs on rocks, the Anasazi polished an- 
other art form during their flowering along 
the Rio Grande, “They painted marvelous 
murals on kiva walls,” explained Dr. Jerry 
Brody, director of the University of New 
Mexico's Maxwell Museum. “These usually 
portrayed ritual themes of the supernatural 
world, such as symbols for clouds and hght- 
ning, and other devices associated with rain- 
fall. The art also records details of the 
kachina cult, whose benign spirits are por- 
traved by the masked figurines 50 prominent 
in Pueblo relivion today.” 

To see kiva art, I drove north of Albu- 
querque to Kuaua, a huge complex of 1,000 
rooms restored at Coronado State Monu- 
ment. Kiva walls, some bearing 85 coats of 
plaster, exhibited scenes of spirit dancers 
invoking rain and other blessings. 

In this great adobe town the Anasazi 
lifeway encountered a force it could not 
surmount. From the south in 1540 came a 
strange procession: fair-skinned men en- 
cased in shiny metal, astride fearsome four- 
legged beasts, 

For Francisco Coronado and his band of 
Spaniards, Kuaua was a place to winter dur- 
ing the quixotic search for cities of gold. 

For the Anasazi, the Spanish entrada sig- 
naled a profound wrenching of 15 centuries 
of cultural development. Spanish officials 
seized farmlands, exacted tribute, and at- 
tacked the religion of the people they called 
the Pueblos. Navajos pressed in from the 
north, harassing the Pueblos. Soon the ar- 
tival of Anglos would impose new stresses, 

Despite all, much of the Anasazi tradition 
survives with today’s Pueblo Indians. Stol- 
idly, stubbornly private in their ways, the 
Pueblos preserve this past with a tenacity as 
enduring as the silent ruins. O 
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Fantasy of flowers GiileMaligehqelswecenxe em ely 
crafted in the 1890s by an unknown. 
potter of New Mexico’s Acoma Pueblo. Heir 
to traditions 20 centuries old, the artist worked 
without potter’s wheel or kiln, making paints 
from minerals and using a chewed yucca leaf for a 
brush. With such ancient methods and motifs, 
modern Pueblo potters create new masterpieces. 
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Tracing a ceramic lineage 


oe MAJOR Southwest 
cultures —the Hohokam, 
Afogolion, and Andsazt — 
flourished almost 
simultaneously from the time 
of Christ until the late 13th 
century. Pottery became 
their most prolific artistic 
lepacy, with creations of 
such distinctive form and 
design as to identify the time 
and place they were made, 
The Hohokam from 
Mexico settled in present-day 
southern Arizona, bringing 
with them developed ceramic 
tulents. Formers skilled in 
irrigation, they thrived; so did 
their artists, whose designs 
became more and more 


complex. Their eastern 
neighbors, the Mogolion, 
created plain Srownware 
with red paint designs until 
almost A.D, SO), when their 
work exploded in a sudden 
burst of black-on-white, 
a development borrowed 
from their northern 
neighbors, the Anasact. 
This stvle reached great 
sophistication in the Lith 
century with the intricate 
geometric and pictorial 
renderings created by the 
Mimbres branch of the 
Mogollon (pages 600-601). 
Although the Anasazi of 
the Four Corners area had 
traded for good fired pottery, 
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their own first crude attempts 
consisted of shaping clay in 
baskets, which were then 
burned away. But within a 
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few hundred years their 
creations blossomed with the 
diverse styles that still 
characterize the work of 
their modern Pueblo 
inheritors, 
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COCHITI FIGURINES 
Chaicicten tnciay 


[J NFLAPPABLE as Gary Cooper, a cowboy figurine 
(right) seems ready for a quick draw at high noon. 
Such clay caricatures, created by potters of New 
Mexico's Cochitl Pueblo, enjoyed brief popularity as 
collectors’ items in the late 1800s, The vogue rt 
followed the coming of the railroad to the region, 







from circus shows, even dancing bears. “They 
were making fun of the white man,” folklorist 
Barbara Babcock believes, “but they weren't 
malicious.” 

Figurines are still a popular product of Cochiti, 
thanks in large part to Helen Cordero, who created her 
first “Storyteller” figure in 1964, “T didn't begin to work 
in clay until I was 49,” she says. She started with pots, 
but as she puts it, “They just didn’t turn out right.” 

Cordero’s storyteller model was her grandfather, 
Recalling with affection the tales he told in her youth, 
she models him (below) with clinging listeners wearing 
SSE ESTIONE Oh PORES OF FETS. SepONaING OS OT. 7 

A recent gallery show of her : 
— a goa lotion tetas ‘ = 
—— today dozens of imitators — Ah 
some fine potters —seek | _ 
to share the market. 
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PMRHESE POTS tell stories, but what do they 
© relate? Between AD. 1000 and 1150—barely five 
generations—a small branch of Mogollon peoples 
living in the Mimbres ‘Valley area of New Mexico 
produced an astonishing array of black-on-whtite 
and polychrome pottery. Most designs were 
elaborately geometric, but many portrayed human 
and animal figures that seemed to offer a glimpse of 
vanished life. But what is reality and what is 
A A depiction of childbirth (lower right), with the 
newborn waving a greeting, seems the stuff of 
everyday life. So, too, does the scene of a man who 
appears to be snaring birds in a thicket (center). Yet 
modern Hopi Indians feel that a deeper, hidden 
meaning lies in the movement of the unsnared. birds. 
‘Hopis also identified the standing figures (upper 
left), saying only a woman would wear a necklace 
and only a man armbands. Yet both wear 
headbands and facial marks, either tattoo or paint, 
a design repeated on the “bat man” (upper right), 
whose tail mimics that of a bat of the Southwest. 
Water bugs (bottom center) cross a pond under the 
gaze of two figures —or could it be one figure and its 
reflection? 
Some experts believe the decapitation scene 
(lower Left) may be a Mimbres rendition of the Aztec 
god. Quetzalcoatl, since his style of headdress and 
human sacrifice were common in the land to the 
south, a major trade area of the Mogollon. Another 
“interpretation: the last desperate attempt in times of 
severe drought to appease the rain deities through 
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foct that almost every Mimbres 

site has been effectively destroyed 
by pot diggers. “It is the most looted 
ge culture in the United States,” says 
“a “A Mimbres Foundation director Steven’ 
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Age-old methods, 
timeless symbols 


POLL UPON COI, Hopi potter Dextra 
Quotskuyve builds a pot (right) using 
techniques passed down from mother to daughter 
since ancient times. With a piece of gourd, she 
shapes the vessel (center). After air drying and 
scraping, a slip, or thin wash of clay, is added 
before final polishing and painting (bottom), The 
plece will be fired in a crude oven of dung cakes. 
Only when the ashes are brushed away will 
Dextra know if she hos succeeded or failed. 

Crreat-gronddaughter of the famed Hopi potter 
Nampeyo, Dextra did not make her first pot until 
if67, when she was 39. “One doy [ asked my 
mother to let me help paint pots,” she remembers. 
“She gave me a cracked one to start with, but 
when she sow how I could paint, she wos sorry she 
had given me the cracked one. [t came easily.” 

A completed seed jar (left) shares Dextro’s 
worktable with stones holding organic and 
mineral paints, yucca-leaf brushes, polishing 
stone, and @ 40-year-old sherd of Sikvatkti 
polychrome, whose designs inspired her family 
and other modern potters. 





Dextra explains her design: From the seed-jar 
hole in the center, representing thie sipapu, or 
mythical hole in the earth, the Hopis. emerged 
from the underworld, Hands reaching out (1) 
represent the Hopis and all other living things 
coming into this world. The womb of mother earth 
2) is flanked by other lines (3) signifying the 
spirits ofall unborn people entering the world. The 
four corners of the earth (4) surround the eve of the 
Great Spirit (5), itself centered in the wings (6) and 
head (7) of aneagle, Four rows of triangles (a 
indicate the Hopis' reverence for groupings of four, 





Continuing a 
rich legacy 


INTICED from her mesa-top home one day in 
1901, an Acoma woman (below) brought on 
her head a work of art—the bread jar shown on 
page 593 —to the hands of purchaser and 
photographer Henry G, Peabody. In that time 
his mame was worth recording while hers was 
unknown. But Indian anonymity changed as the 





Best-known of modern puchio potters 
Mario Martinez led the artistic 


revival wiih her death in [S80 





Tony Da— Maria's prandson and one 
of the few male traditional potters 


udids mew esters to old feces 





pueblos’ need of income coincided with the white 
man’s fascination with things Indian. Maria 
Martinez of San Ildefonso Pueblo (top right), 
first to sign her work, soon became famous both 
for her polychrome and black-on-black creations. 
Today scores of potters from 16 pucblos supply a 
growing market. Their products are art, and their 
craftsmanship — rooted in 2,000 years of 
tradition — endures. 
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LPH SECAKRUKU, a member of the 
Hopi Snake Society, held out his 
pipe to me, Pungent smoke curled 
clay bowl, fashioned 
long aio inte the form of a mountain lion 

We were squatting high ona hill that rises 
improbably some 500 feet above the fat 
plain sowth of Holbrook, Arizona. This was 
the last stop ona four-day, 1,100-mile trek 
made by eight Hopi priests accompanied by 
two Hom drivers, my wife, Susanne, and 
myself. We now had visited the eight prin- 
cipal shrines that mark the boundaries of 
the Hopis’ ancestral land. 

[took two puffs of the gray tobacco that 
the Hopis gather on the desert hillsides of 
the Southwest. Then, remembering that the 
Hopis do many things in series of four, ltook 
two more puffs and handed the pipe back 

af | suppose,” i joked, “that now I've 
smoked with you, I can’t make fun of you 
any more,” [had noticed the Hopi propensi- 
ty to poke fun at one another even during sol- 
emn events, “vo,” Alph replied. “It means 
that vou are now tewaolst. That's a formal! 
word for ‘triend,’ You see, each time we pass 






Irom its 


the pipe among us, we sav ‘uncle’ or ‘son’ 
depending on who we're handing it to. The 
relationship is based on clan. Since you're 
not a Hopi, you have no clan. But you are 
our friend. [kwatsi.” 

Susanne and I hac made 18 visits to the 
Hopis in the previous seven vears, and we 
counted many friends among this private 
people. Still, itwasan honor to be addressed 
by this important word and to accompany 
Hopi priests on this sacred mission. No non- 
Hopis had ever stood at the secret places we 
had just visited; only 11 living Hopis have 
seen all of them. We had been invited to 
come along to document the shrines for Na- 
TIONAL GEOGRAPHIC on the Hopis’ behalf 

Ihe sacred sites themselves are unnotice- 
able, merely locations near rocks or bushes 
where generations of Hopis have made of- 
ferings.. At each place, Dalton Taylor, a 
member of the Sun clan and a former rodeo 
cow boy from the village of Shongopovi, had 
dug in the dirt with his hands, guided by 
spiral-shaped carvings inscribed on hearby 
rocks. After some searching, he had found 
the buried offerings; The men then prayed, 


Keeper of ancient rites, a Hopi priest beckons to others ona pilgrimoge to eight shrines 
morcing their ancestral land; one lies near these ruins of the Kawestima cliff dwellings 
in northem Arizona. Old problems and new confront the traditional Hopi way: 
Incredsing commercial demands on tribal land, boundary disnutes, and the reluctance 
of some younger Hopis to accept the often stern practices of their elders 
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Prayers of thanies fora salt deposit 
neoriy are offered as the Piero 
continues to the Grand Canyon 
(above). After the placement of feather 
offerings (right), the stte 16 sprinkled 
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ONG BEFORE the Christicn era, 
the Hopis’ ancestors roamed the 


. 
Hopl Southwest. By the 12th century 
wi several clans had gathered around 
} a Oraibi, one of the oldest continuously 
Versus inhabited towns in the United States. 
“ Settled in the Black Mesa region, the 
Navajo Hopis enjoyed several generally 
: | peaceful centuries. 

Tn the late 17008 the Navajos 
began to expand westward from 















1700-1864 


Navajo rads pragued the 
Southwest in the (700s and (800s 
When Anglo settlers and Hopis 
demanded protection, the LU. §. 
Army sent Col, Mit Carson to 
subdue the nomads. in the Long 
Walk of (864. 8.000 Navajoo were 
relocated at Bosque Redondoin 
eastern New Marica. 


1868 - 1882 

Judged a failure. Bosque Redondo 
closed after four years. ana the 
Navajos returned to their 
homeland, now a feaervation. 
The tribe grew in power and 
population, encroaching again on 
Hopi land, In (882 the Hopis were 
allotted their reservation of 245 
million acres, but Mavajos 
continved to move into the area. 


1962 

At Navajos settled closer and 
closer to Hopi villages, conflicting 
claims on the (882 reservation 
were punwed in court, A federal 
pane! ruled in (962 that 18 million 
acres of the area would thereafter 
be owned jointly by the two tribes, 
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authorities did little to prevent the 
Navajo influx, even after designating 
separate reservations for each tribe in 








: Gn the Bivee: icon and” the late 1800s. 
Third Mesas, the Hopis used vast In this century the federal 
hunting, gathering, grazing their dispute, principally through the 
sheep, and religious purposes. Partitioning of a joint-use area in 
The problem of Hopi-Navajo 1977, But tensions remain, with the 
conflict fell te the U.S, government Hopis pressing their claims 


after the Mexican War of 1848. But on the basis of historic precedence. 
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WO) Hopi fand 
1982 Navajo land 
in FP7T a U.S, district court rome 3,000 Navajon and 60 I Navajo areas outzide reservation 
decision divided the joint-use Hopit is expected to contmue © Boundary shrines of Hopi land 
area qqually between the through (986, The Navajos have * sh village 


Hopis and the Navajos. But dubbed it the Second Lang 
controversy lingers, The Walk, The Hopis believe it is 
costly forced relocation of merely long-overdue justice. 
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in 2 ritual that included depositing pravel 
feathers, sprinkling sacred cornmeal in the 
chrine. and smokime and meditating. [Thus 
clici the forth the spirit chiel 
tains—spirits who watch forever over the 
boundary markers 
the Hopis and all other people. 

During our pilgrimage we had perched 
precariously on-a ledge above the Grand 
Canvon. We had-climbed 700 feet down into 


nriestis call 


and ask blessings on 











The ogre Chaveyo, a kachine spirit 


here depicted try 


re dell, comics ao warting 
fo the Hopis that misfortune will follow 
if their traditions ore not respected. 

Ins Sri 

rin and other blessings from Dae 


‘home tin San F MELRS 
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canvon that houses the National 
Park Service's Betatakin ruin, where the 
Hopis sav their people lived long ago and 
which they call Kawestima. We had 
stramed a four-wheel-drive vehicle to its 
limit trying to reach the top of torrent- 
drenched Navajo Mountain in Utah, and 
bus:hwhacked into a forgotten marsh called 
Hear Spring: We had stood in the shace of 
evergreen trees in the thin air of Bill Wil- 
liams Mountain west of Flagstaff, and had 
clumbed into a horsontal cleft in an un- 
named and wnnoticed cliff a hundred feet 
above f well-trave a clirt road 

All this to pay obeisance to the past and 
future of a tribe of some &, thes 
inhabit one of the least welcoming land- 
scapes in the country, the dry, remote mesas 
and scrublanda of northeastern Arizona, a 
bleak terrain of yellow sandstone crumbiing 
sides of shiplike geologic 


lal topped and forbidding 
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Land Enough for Eternal Lite 


Throughout this region their amcestors 
wandered until, eight centuries ago or more 
culided by their prophecies, they established 
their | lans around three mesas. The eight 
shrines, in a mark the last staging 
areas in the final migration inwarel to this 
place where they became the Hopi and 
built their homes. [hes well in 12 
Wilnees, some relatively new and one 
Oraibi, claiming t - ae oldest contin 
uously inhabited town in what is now the 
Linited States ‘The land that lies within the 
shrines—meost of the northeastern quarter 

f Arizona i be sufficient for all the 
people. With its use, as one Hopi frend 
told me, “The Hopis would live forever. 

Che pilgrimages have been made for cen 
turies and will continue 
Hopis explain, of their continuing sense of 
responsibility for this area. Yet much of it is 
not legally Hopiland and is now crisscrossed 
hy highways and inhabited by whites and 
other Inclinns, « hiefhs Nava 10s 

Pilgrimage over, the priests returned to 
the Hopi reservation. There they learned 
that the heavy rains at their campsite near 
the shrine in the Grand Canvon hi ud causerct 
losing the area to tour: he nil- 
rims heard this news with | leasure. It told 
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them they had done well in their 
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(ine of the major preoccupations of the 
Hopis is rain, upon which depends the corn 
that is at the center of their life. If it rains, it 
means the Hopis have performed their cere- 
monies properly and have lived @ good life, 
It takes little precipitation to make Hopi 
com grow— eight to twelve inches of snow 
and rain a vear—but that litle bit is crucial. 

[remember one dawn when we made our 
way outonthe desert floor just below the vil- 
lage of Shipalovi on Second Mesa. Leading 
us were Liarlene (Juavehema, her older 
brother, Phillip, and their father, Alonzo 

Alonzo lifted up a board from the dusty 
ground, revealing a deep pit—a Hopi oven 
for roasting corn. He filled the pit with sticks 
ancl limbs of saltbush. Soon fire erupted 
from the hole with a rowr, tatters of flame 
disappearing into the wind, and Alonzo told 
us to go pick corn ina nearby field while he 
tended the fire. “Usually an old man tends 
the fire,” Alonzo ‘went on, adding that no old 
man had been available that morning. 
“You've got some gray hair,” Phillip told his 
father (who is in his 46s), “You'll do fine.” 

Shortly after noon we arrived back at the 
smoking oven and dumped @ truckload of 
cominto the hole. Then we covered it forthe 
night. Next day at dawn Susanne and I met 
the three of them at the oven, 

Alonzo stood and held out sacred corn- 
meal in his hand. Pravingin aloud voice that 
reverberated through the thin air, he called 
on the spirits of the place to enjoy the corn 
roast with us. Then he lowered himself into 
the pit. Soon buckets of corn emerged from 


the hole. Before lang Alonzo pulled himself 


up out of the oven, drenched with sweat. 
Phillip took his place. Then came my turn. 

Though talier than most Hopis, | was way 
over my head in that oven. Corn rested on 
smoldering coals; heat penetrated through 
the soles of my boots. I scooped ears into the 
bucket and pushed it overhead—again and 
again, Soon ] came up for air. 

“Pretty good, pretty good,” hooted Phil- 
lip. It was a kind of competition: Who could 
stay down there the longest? T Inst. 

We shucked some corn, eating amply, 
Then, our truck loaded, we headed for the 
Susanne and Jake Page are the authorsof Hopi, 
published this month by Harry N. Abrams. Inc., 
New York. Free-lance journalists, they live in 
Waterford, Virginia. 
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village. There Alonzo's: wife, Linda, de- 
lightedly called out “Askwali, askwali,” the 
word Hopi women use to say “thank you,” 
and took charge of the corn. It had been Phil- 
lip’s com as-it grew in his field, but once it 
wis placed in Linda's house it became her 
property, as were the house and its furnish- 
ings in this strongly matrilineal society. 

Sated with corn, I looked about. Four 
ears, each adifferent color, hungin a bunch 
on the living-room wall, “What are. those 
different colors about?” Lasked Alonzo. 

“Thetour directions,” he explained.“ Yel- 
low ts north, blue is west, white is east, and 
red is south, Those directions we came from 
long-ago when our clans gathered here.” 

The blue corn is used by a Hopi woman to 
make traditional piki, a kind of corn bread, 
She stirs ground blue corn, water, and a 
pinch of ashes into a thin grtiel. Then, ina 
small stone house specially built for the pur- 
pose, she spreads the mixture on a smooth, 
hot rock that rests above a fire. In an instant 
the gruel turns into what looks like wet 
parchment. She peels it off the rock, folds it, 
and sets it aside to dry; 

A Hopi woman may spend days in her 
dark litte piki house, making this important 
blue corn bread—and developing a heavily 
callused hand in the process. Before ceremo- 
nies and other important events such as 
weddings, and even when a visitor drops by 
a Hopi house, piki and other foods are given 
outin astonishing bounty. 


When Spirits Dwell Among Men 


Having delivered the sweet corn to Linda, 
Alonzo drove 18 miles tothe Keams Canyon 
boarding school, where he is a cook. After 
work he would spend an hourortwo tending 
his cornfields and then proceed to his kiva, 
an underground chamber where men pray 
and make preparations for kachina dances 
and other ceremonies. He would stay in the 
kive until after midnight, return home for a 
catnap, and rise at dawn for the fields. 

Summers are exhaustingly busy times. 
Nowadays, many men like Alonzo have jobs 
an the reservation and must still find time to 
plant corn and keep vigil against weeds, ro- 
dents, and ravens. All the while, the villages 
are in the midst of the cycle of ceremonies. 

In the Hopi religion kachinas are benevo- 
lent spirits; from late July until] December 


613 





Modern amenities are welcome even in such i ervative Hopt villages a3 Snipol 
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Cross-cultural celebrations entiven 
the willaee plazas when the Aopis add 
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desien (above) for his role aso singer 
of a doance (rigtit) PNT Lit red by ul 
Shino, coupe on hor of then 
duughter. Wearing Navajo-stvle goro 
the dancers imitate—anil sometimes 
noke flint at—the ofher tribe 

After emerging from a ceremonial 
chamber called o kiva (above right, ut 
eft), we costumed: men Mead foro 
puff ] corici Ari F fhe qante ah rS 
are fired above the dancers’ heads, 
mbolically sending the buftalo sprit 
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Nature canned a grand redoubt in Second Mesa Founders of the village 
of Shipolovi:- had retreated to this sumimit during the late 2600s tn 


they live in San Francisco Peaks, one of 
which, at 12,633 feet, is the highest point in 
Arizona, An old volcanic formation, the 
peaks loom just north of Flagstaff, 735 miles 
from the Hopi villages, a visible presence on 
the Hopi people's horizon and one of their 
mast important shrines, 

To their sorrow, a ski lift hauls winter 
sportsmen and summer hikers lo & point a 
few hundred feet below one of several sacred 
sites within the peaks. Priests, praying at 
these sacred places, must share them with 
gawking onlookers and their litter. Over the 
strenuous objections of the Hopi Tribal 
Council and Navajo medicine men (to 
whom San Francisco Peaks also are sacred), 
developers have obtained a permit from the 
U.S. Forest Service to build another ski lift 
and to expand the lodge. 

The Hopis believe that the entire surtace 
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of the peaks is where the kachinas rehearse, 
or prepare themselves for the making of 
snow orrain, Hundreds of years of watching 
the kachinas manifest themselves as clouds 
over the peaks have now given this central 
relitious tenet an unshakable force in the 
Hopi view of the world, 

After the winter solstice, the kachinas be- 
gin to appear in the villages. There they join 
with men to pray for the new year, and to 
dance in the kivas and later in the plazas to 
bring rain. Among the most important of 
their early appearances is Powamu, also 
known as bean-clance time because of the 
bean sprouts miraculously vrown by the 
kachinas in the dead of winter that, along 
with gifts, they hand out to children 

Throughout the ¢nsuing months, in one 
or another of the 12 villages, the kachinas 
dance, usually throughout both days of a 


National Geographic, November [9&2 


= | 


eel, M ey’ r 


at 9 


-_ 


= ; 
base 


ak 


weekend. Art historian Vincent Scully of 
Yale University has described these dances 
as among the most important art forms in 
North American history 
dances feature clowns who present in often 
ribald and slapstick ways the Hopi version 
of Everyman, in which they fall further and 
further from the true Hopi way. Toward the 
end of the ceremony they are warned by the 
owl kachina, chastened by kachina whips, 
and brought back to the true path, 

A visitor sees clowns, then, a5 part of.a sa- 
cred rite; he sees people sitting around the 
edge of the plaza and perching on the roof- 
tops, and children scurrying back and forth 
The kachinas’ rattles and turtle shells and 
bells tier] around their knees provide a 
rhythmic counterpoint to the insistent beat 
of a drum, and they chant their songs and 
poems all day. A rising wind sends dust in 
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Many kachina 





cntici pation of Spanish intrusions into their territory. Certain. areas of 
= ™ | ® pl ; 
the Hopi reservation remain off limite to non-lndians foci 


sudden swirls, and at day’s end clouds scud 
into View, breaking off from the tops of San 
Francisco Peaks. It is awesome. 

The kachina cycle ends in late July as one 
village after another hosts the Niman cere- 
mony, or home dance, 40 called because the 
kachinas are going home to their mountains. 
During the home dance, Hopi brides of the 
previous year are presented to the kachinas. 
Dressed in white cotton robes that are tradi- 
tionally woven by their husbands’ uncles. 
the brides stand solemnly as the kachinas 
chant and dance. 

And when the bride presents her firstborn 
to the sun deity, she will wear her white robe 
again, and another just like it when she re- 
turns, finally, to the spirit world 

While the kachinas are at home, other 
ceremonies take place. Perhaps the most 
famous is the snake dance, in which priests 
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of the Antelope Society chant while priests 
f the Snake Society dance around tne | 
holding uttlers and other snakes in thew 
teeth, Snakebite during these ceremonies 1s 
rare. When it does occur, Hopis will tell 
you that someone was not thinking good 
thoughts that day 
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Snuke Dances Prove Effective 


At the end of the ceremony the snakes are 
released. They own the sides of the 
méesas back to the desert, in much the same 
manner as rivulets of water will snake their 
way off the nesa when it rains. For the 
snake dance a prayer for rain. During or 
shortly after ae three snake dances I have 
attended, it rained 

Still other ceremonies throughout the year 
Boys and girls, men and 
unmarried women, dance together in buf- 
fala dances, butterfly dances, or dances 
portraying Indian tri bes such gs 
the Navaios and the Comanche 

Even the social dances are ‘escmdllwen 
religious in nature and may not be photo- 
graphed except by Hops The Kachinas 
may not be photogray underany circum 


stances. [he Hopis well-defined 
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Have a 


SseTise of privacy. Not only are their ceremo- 
nies off limits-to cameras, tape recording, or 
sketching, but so are most of the villages 

The ceremonies, the agricultural cycle, 
the land itseli—all combine into an intricate 
tapestry of belief, custom, and behavior. It 
has allowed the Hopis to survive for @ mil- 
lennium in what would seem a hostile land 
It has withstood the raveling effect of white 
man's society more successiully than any 
other native American culture 

ee students at the reservation grammar 

lowest dropout rates 

of any ethni group in the United States 
But there is no local high school, 
must attend government-fin anced boarding 
echools as far away as Riverside, Caltor- 
nia—600 miles. A few commute by bus to 
Winslow, Arizona, public schools, 
miles south 

I discussed this with Viets Lomenhettewa, 
one of the Hopi “hisere: THe tald me that the 
most Important priority for the Flopis was a 
hich school of theirownso that the teenagers 
v ould learn traditional Hopi wavs from the 
elders as well as the “white man’s knowl. 
edge.” In fact, a high school 
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Hopi children increasingly are not learn- 
ing their own language, and I have heard 
LOPRUEErS CXPTeSS dismay at the thought of 
attending a local Hopi high school i » ear 
Molate them from outside fi at 
ventures of being away from SE Life asa 
Hopi is hard, and the lure of the outside 
world is great 

Throughout their history the Hopis have 
been aided by isolation in their remote mie- 
eas. Down the centuries there were occa- 
sional raids by Apaches and Utes, but the, 
were far fewer than the attacks on the 
Pueblo Indians of the Rio Grande area. 
The Hopis were relatively unaffected by 
the Spanish and the Mexicans, who ruled 
over what is now New Mexico ane Arizona 


from 1540 to 1848, 











Change Begins to Bear Down 


EVen into the 20th century, 
American culture was felt less by the Hopis 
than other tribes. But now, with highways, 
television sets, and jobs in the tribal govern- 
ment, the Bureay of Indian Affairs, and on 
vanious construction projects, the threads of 
the Hopi tapestry are seriously stretched 

In asense the Hopi people really were not 


Foundation of faith coe: 
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ches ond Hew Riva. (heft), 
The ladder descending froma 
hole in the roof symbolizes 
access to the underworld from 
which the Hop people 
originally emerged. In late 
winter the breas throb with 
suas kachinas 
well inte the night 
4‘npealing to the spirits 


ford successful com crop, 
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a tribe throughout most of their history, but 
& loose association of autonomous villages 
each with its own political leadership, rather 
like the city-states of ancient Greece. The 
Villages remained largely autonomous until 
L934, when the United States government 
imposed. on all Indian tribes a parliamentary 
form of government that gave rise to the 
tribal council. The Hopis resisted this form 
of government into the 1950s, and there are 
shill.a few vocal dissicents. 

How to be a Hopi? Opinions range. The 
conservative seek to keep the old wavs rig 
ily intact. The highly progressive would 
aid to Hopi culture much of the white 
world’s techniques and even attitudes 

Amy Taylor, a member of the Bear Strap 








clan, is community development officer of 


Shongopovi, an ultratracditional Hopi vil- 
lave that was among the first settled a mil- 
lenniumago. Shetold me: “Tt's just crucial to 
get the two sides in our village to work 
together. That's one of the things I'm trying 
to achieve.” 

she gives the tribal council credit. “It is 
recognized as. the Hopi government in 
Washington, D.C., and it has been vers 
helpful, especially on the question of land.’ 
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The tribal council has overseen the Hopt 
side of @ land dispute that still festers and 
races after a century, In 1882 President 
Chester A. Arthur set aside a rectangular 
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The Hopi tribal government continued ti 
eck remedies. In 1974 Congress passed an 


act that led toa federal judge's dividing the 
yin two, half for Ho- 





joint-use area rough 
mis, half tar Navayjos 

4. federal commission is overseeing the 
reésetliement of some 3,000 Navajos and 
about 60 Hop. Tt is a sac and difficult 


process thal isto be completed by 1986, with 





renerous cash settlements to the people 


involved. Lhe Navajos call it a forced Li 
location. [othe Hopis it is the force of law 
of justice 

After a century on this land, the Navajos 
have developed relicious roots of their own 


in wide frie eae reid ffey i ffameland 





i ‘ 
A} a, - ee | 
Pst edie) Te | WS! 


and, though their 
stretching from Farmington in New Mexico 
nearly to Plagstatl—therr population has 
Erown ta nearly 150,000. Thev feel they 


ocated tamiles 





have no room for the re 
Lunds Vital to Hopi Future 


in the summer of 1951 some 800 Navajos 
marched on the BIA headquarters in Reams 
Canyon, protesting federal efforts to im- 
pouncl their sheep and cattle as partofthe re 

settlement. The Department of the Interior 
halted the removal of livestock and ordered 
the local BLA to issue : 


permils to Navayos in the Hopi partitioned 
lind—ten sheep per individual, which is 





ubsistence erazving 


more than the land's carrying capacity. 

The Hopis know their claim to the land ts 
far older than the Navajos’, and their need 
for it just as areat. Ivan Sidney, former Hopi 
police chief who was elected tribal chairman 
in 1981, feels very strongly about this. “We 
Hopis are the last of the frontier,” he told 
me. “Everything else of the American fron- 
tier has changed, except the Hopis, who still 
do the traditional things more completely 
than anyone else. We have survived because 
it was in our prophecies. We will get that 
land back... so that we will endure.” 

[sat not long ago in the office of Abbott 
Sckaquaptewa, Sidnev’s predecessor as 
tribal chairman. “Why do we need the land? 
We need it for new settlements, for home- 
steading, and grazing. QOurolder villages are 
full, Young Hopis, coming back from school 
and college, deserve places to live.” 

The former chairman leaned back and 
looked off into a private distance. “But the 
most important thing is the shrines. The el- 
ders sav that the shrines are our standards 
the way white people raise flags over their 
territory. Without our shrines, our inheri- 
tance, we simply cannot continue as Hopis.” 

Many Hopis worry that the ancient lands 
beyond District 6 are being defaced, even 
destroved. One June day Susanne and | ac- 
companied Percy Lomahquahu, a weaver 
and an elder of the Eagie clan of the village 
of Hotevilla, to his traditional cagle nests 
along the high northern rim of Black Mesa 
There were eight sites, in some of which ea- 
gles had nested every year since Percy had 
first visited them as a youth with his uncles. 
This time there were no eagles, Some of the 
nests hac been deliberately destroyed 

Later we accompanied Alfred Joshongva 
of Shongepovite his eagle nests southwest of 
the mesas, between Winslow and Flagstaff 
On a ledge about 20 feet below the mm of 
Canyon Diablo, we saw a young golden ea- 
gle sitting on a nest. A few days later Alfred 
returned and judged the eaglet old enough to 
meetits destiny. This young eagle would be- 
come a messenger to its ancestral spirits 
The eagle was taken to Shongopovi. 

Next day before dawn some of Alfred's fe- 
male relatives came to the eagle. Using a 
perfect ear of corn, called Mother Corn, the 
aunts anointed the eagle’s head and back 
with sacred watery clay and gave it its 
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Lifted from its aerie, a young golden eagle 
from Canvon Diablo (above} will begin 
anew life in Hopi ritual. Taken in the spring, 
the eaglet ceremonially becomes a member 
of the family fright) and is kept ona 

rooftop (below). [n late July, the bird is 
sacrificed to'send ifs spint to. 168 ancestors 
with an appeal for rain. The practice ts 
nermitted by federal law for native 
Americans engoged in religious rituals. 
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name, after Alfred's Spider clan: Hyeouma, 


or Hanging As It Comes Down. Then 
Hveouma was carried outside and intro- 
duced to the sun, rising over the mesa. From 
that time on Hveouma was a member of the 
family. In like manner Hopi babtes are 
named, 20 days after they are born. 

For more than a month Hveouma would 
be tethered on the roof of the house in Shon- 
ropovi, fed with rabbits caught in the desert 
by Alfred and his nephews. From his perch 
the eagle could observe the villagve and see 
if the inhabitants were leading proper Hopi 


im 
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lives, Hyeouma would watch the home 
dance in late July and then, when the Ka- 
chinas had returned to San Francisco Peaks, 
Hveocuma also would be “sent home.” The 
earcle would be given traditional Homi babs 
presents during the home dance 
kachinas—a doll, a bow and arrow, and a 
plaque made from vucca. Then it would be 
smothered—sacrificed 

Hveouma’'s body, wing, and tail feathers 
would be removed and the body buried cere- 
monially along with the gifts. One pt LMAry 
feather would be lefton each wing so that the 
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eagle's spirit could fly up and join the other 
spirits in the mountains. 

What became of Hycouma’'s feathers? 
The tail feathers and primaries and cover- 
lets are used in ceremonies in the plaza 
Hyeouma will, in this way, remainin the vil- 
lage, participating in the ritual cycle of the 
Hopi religion year in, year out for several 
generations. And his down feathers have 
been made into praver sticks, called pahos. 
Throughout the year, in ritual after ritual 
during which the Hopis purify themselves or 
attend to their shrines and religious duties, 


inside the Sacred Hani Homeland 





Winter winds tug at prayer feathers tied to a bush 
in the hope of more hormonious times, The 
Hopis beliewe that the feathers are invested 
with evils that will be removed asthe bush is 
stripped bure, making a spiritual space for the good 
that will replace them 

Ihe promise of a bright future shines in the 
eyes of 2 young woman (above) wearing the 
butterfly hairstyle that signifies she ts 
murried. Her generation too will tie feathers 
in the wind, ensuring that the customs of this 
ariclent people will endure. 


the pahos are deposited in sacred places, 
carrying the pravers of the Hopis for rain 
and crops and a good life for all creatures. 
Later that summer, for example, when 
the priests made the long pilgrimage to the 
shrines that mark their ancestral land, 
Hyeouma's feathers embodied the Hopi 
prayers. And it is Hyveouma who torlay is 
standing guard around the perimeter of this 
region of desert and mountain, a holy land 
that the Hope will watch over—intheir was 
and on our behalf—for as longas people live 
on this planet ] 
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Bloodlines of Indians, Spanish, and 
Angios have veined the Southwest's arc 
landscape. Their interwoven histories 
are featured in this issuc’s map 
supplement, first i a new series. 
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IKE every American, lenjoy talking and 
reading and arguing about what 
makes us differentasa people. Ralph 
Waldo Emerson, for one, believed 
there was something unique about this land 
that inspired “the most expansive and hu- 
mane spirit; new-born, free, healthful, 
strong.” But H. L. Mencken declared that 
“the American people...constitute the 
most timoraus, sniveling, poltroonish, 1gno- 
minious mob of serfs and goose-steppers 
ever gathered under one flag in Christen- 
dam since the end of the Middle Ages.” 

Of course we are many peoples, the cream 
and the dregs of older societies, dreamers 
and outcasts, never a melting pot but a 
bubbling stew seasoned with more ethnic, 
religious, and racial ingredients than any 
other. We are a restless nation of new- 
comers, inheritors of one of the richest and 
most beautiful, diverse, and virginal lands 
left on earth. 

We have risked the terrors and tasted the 
delightsofthatland, and still wepushahead, 
maybe to find something, maybe to escape 
something, or maybe just to be moving on. 
Settled fora while, we change our ways ol 
life to fit new surroundings. Then with can- 
do impatience we turn around and uproot 
those surroundings to fitour shifting desires, 

To tell this story in all its complexity— 
how the land has shaped us and how we 
have shaped the land with our axes, dams, 
farms, roads, bulldozers, and imagina- 
tions—the GEQGRAPHIC will presenta series 
of 17 historical maps and accompanying 
articles on regions of the United States, in- 
cluding also the West Indies and parts of 
Canada and Mexico intimately meshed with 


our own history. 


Under the direction of Senior Assistant 





of America 





MAPS TIE THE NATION TO ITS PAST 


Eqttor for Cartography John Garver, we 
wil be drawing upon the insichts offered by 
the expanding field of historical meography 
and its scholars, such as D.W. Meinig, 
Maxwell Professor of Geography at Syra- 
cuse University, to take a fresh Jook at the 
special characteristics of each region and its 
development from the pre-European era to 
the present 

John Garver believes the series will bea 
major contribution to cartography. “We in- 
tend to show how every region owes its spe- 
clal qualities to the human groups of its past 
and how the marks they left are still there to 
be read in the landscape. We want to offer a 
unique View of our country as a means of 
gaining a more vivid sense of its develop- 
mentover the full span of our history, At the 
same ime, the maps will serve as guides to 
travelers, virtual road maps to the past.” 

The tirst map, The Southwest, accom- 
panies this issue. One side depicts the South- 
west today, highlighting places where the 
remainders of the past can still be seen: cliff 
dweilings and village outlines of prehistoric 
Indians who spoke cozens of distinct lan- 
funres: 17th- and |&th-century missions of 
Spanish priests; crumbling 19th-century 
adobe forts of the United States cavalry; 
and the 20th-century test site of the first 
atom bomb 

The other side portrays the historical pro- 
cesses and geographic patterns that have 
riven the Southwest its special flavor, show- 
ing the changing imprints of settlement by 
Spanish and Anglo populations on land con- 
tinuously occupied by Indians fora hundred 
centunesormore, [tdescribes what brought 
each culture here, what tools and ways each 
introduced, and how each responded to the 
harsh challenges of the desert. It brings the 


story up-to-date with the boom in retire- 
ment, resorts, high technology, and other 
Sunbelt industries in the expanding cities of 
the Southwest. 

Future maps will treat similar themes in 
such regions as the (;reat Lakes, the Central 
Rockies, and New England, revealing a ci- 
versity of physical habitats and m each area 
the dynamics of human geography 

Forexample, the ascendancy of the Plains 
Indians during the 17th and 18th centuric: 
can be linked to their mastery of Spanish 
horses to cxtend thetr bison-hunting culture 
iar into new territory, ultimately reshaping 
the region and with it the course of human 
events. Subsequently new Anglo-American 
technology in the form of the steel plow, 
barbed wire, and the iron horse entered the 
same area, altering dramatically the Plains 
landscape, its resource base, and the lives of 
Indians and settlers alike down to their de- 
scendants today. 

Every great sweep of peoples across land 
isa library of family histories, whether writ- 
tenor not, My own grandfather homestead- 
ed in Missouri, and our family still owns 
some of that land, Although lam gone from 
it, itis not gone from me. [ think ofa very old 
photograph from a family album, It is of a 
young bride newly settled in Indiana, The 
groom Was my great-granctather, a Hritish 
soldier who for reasons lost to family histor 
foucht for the Yankees in the U.S. Civil 
War. The bride, my great-grandmother, 
was a full-blooded Shawnee, and their story 
is one of those that make Americans differ- 
ent as a peopie, 
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land and people 


EFPORE BORDERS, before 
the shapes and names of 
nations and states became 
political facts and the stuff of 
graummar-school geograpiy, there 

were the great passages. Indian 
migrations and changing cultures 
were long and diverse before any 
European ship made landfall 

Indians moved north to south 
and west to cast. Generally, the 
Spanish explored south to north, 
the British and French east to west. 
The new GEOGRAPHIC series of 17 
regional mops begins with the 
Southwest. In 1983 map 
supplements are planned on the 
Atlantic Gateways, Deep South, 
and Central Rockies. 

Since human geography does not 
proceed along political boundaries, 
the nation’s regions are mapped 
with a sense of how fond and 
people were bound in common 
destinies by the dreams of each age 
and the opportunities of terrain. [] 
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“DIVINE WIND,” known to the 
Japanese as kamikaze, over- 
»} whelmed a Mongol invasion fleet 
off Japan in 1281, reportedly 

sinking 4,000 ships and claiming 100,000 
lives—the second such storm to turn 
back Kublat Khan’s plans for conquest. 
Thus was born the kamikaze legend. 


By TORAO MOZAI 


Photographs by 
KOJT NAKAMURA 


Paintings by ISSHO ¥, AD, A, 
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SEVER BEFORE in histon— 
f and perhaps never to this 
day—had such an armada 
been assembled, It numbered 
4,400 ships with 142,000 
troops aboard, and their orders were simple: 
Sail from ports in China and Korea, invade 
the islands of Japan, and conquer them in 
the name of the great Mongol emperor, 
Kublai Khan. 

Instead, they themselves were con- 
quered, not by naval action but byastormso 
terrible that even today Japanese refer to it 
as komikaze—divine wind. The year was 
1281, the Mongol fleet was virtually de- 
stroved, and Japan escaped foreign occupa- 
tion for the next six and a half centuries, 
until the end of World War TI. 

Asa student of naval history as well as a 
professor of engineering, I have long been 
fascinated by the Mongol invasion of Japan. 
In fact there were two invasions, one in 1274 
end the second in 1281, both abruptly termi- 
nated by storms (map, opposite). The 1274 
invasion was on a smaller scale than the one 
that followed, and thus it resulted in fewer 
losses. Vel together the two events. cost 
Kublai Khan dearly and dashed his dream 
of an.overseas empire. 

The disaster of 1281 occurred at Taka- 
shima, asmall island off Kyushu in the west- 
ern part of my native Japan. There with a 
skilled team of divers, scientists, and engi- 
neers, I have spent the past three summers 
exploring for the sunken remains of the 
Mongol fleet, under a grant from the Japa- 
nese Ministry of Education. So far we have 
recovered a number of artifacts from the 
fleet and have developed promising new 
techniques for detection of other items bur- 
jed beneath the ocean floor. 


APANESE HISTORIES offer detailed ac- 
counts ofthe Mongol invasions. Both were 
launched by Kublai Khan, whose grand- 

"father Genghis Khan founded the Mongol 
Empire. The noted 19th-century Japanese 
artist Issho Yada devoted a lifetime to pro- 
ducing such dramatic scenes from the inva- 
sions as the one shown on the preceding 
pages and others accompanying this article. 

In 1268, having conquered northern Chi- 
naand Korea, Kublai Khan demanded sub- 
mission from Japan. The Japanese ignored 
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the command, and the khan prepared to in- 
vade their island stronghold. Finally, in 
November of 1274, a fleet of 900 ships 
and 40,000 Mongol, Chinese, and Korean 
troops arrived at Kyushu’s Hakata Bay- 

After a day's successful fighting, the in- 
vaders retired for the night. But that eve- 
ning a storm threatened the fleet at anchor, 
forcing the ship captains to put to sea. The 
storm eventually overtook the fleet, sinking 
200-ships and bringing the total cost in lives 
to 13,500. 

Despite the toll, Kublai Khan prepared 
another attack. By the spring of 1281 a vast 
atmada that would consist of 4,400 ships 
and 142,000 Mongol, Chinese, and Korean 
troops began assembling in ports of China 
and Korea fora second ascaulton Japan. (By 
contrast, the famed Spanish Armada three 
centuries later numbered only 130 ships and 
27,500 men,) 

This time the Japanese were well pre- 
pared. During the seven-year interval they 
had built a wall around Hakata Bay, a mas- 
sive structure some 2.5 meters high and 270 
kilometers long. 

The Mongols apparently had no knowl- 
edge of the wall; they landed the advance 
portion of their army directly im front of it 
(page 649). The close quarters robbed them 
of their most successful tactic—the lightning 
cavalry charge that had routed the finest 
armies of Asia and Eastern Europe. 

The two armies were closely matched, 
and skirmishes raged around Hakata Bay. 
Neither side could gain a clear advantage, 
and at length the invaders reembarked. Sail- 
ine westward, they joined the main body of 
their army, which had finally arrived aftera 
two-month delay in China. At last all the 
ships ancl most of the troops were assem- 
bled. Toward the end of July the combined 
force attacked Takashima and prepared to 
invade mainland Kyushu. 

Meanwhile the emperor of Japan and oth- 
er high-ranking officials besought the aid of 
the gods, performing elaborate Shinto cere- 
monies at shrines throughout the country on 
behalf of the defendingarmy. As ifinanswer 
to their pravers, the divine wind struck the 
Takashima area in August—with devastat- 
ing effect. 

Estimates of the Mongol losses vary, but 
most accounts set the ships sunk at 4,000. 


National Geographic, November 1982 






















Kamikaze! 
Divine wind 
saves Japan 


/\ PORTRESS with the sea 
 *} ite moat, Jopan has never 
been successfully invaded, ~~ 
despite the two Mongol 
attempts inthe 13th 
century. 0. &. invasion 
plans during World 
War IT were abandoned 
when Jopon surrendered, 
Japanese suicide pilots 
in that war odopted ~~ 
the legendary title 
of hamikare—divine 
wind—hoping to imitate 
the storms that defeated 
the Mongols in [274 
and [26!. 
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others slaughtered by the Japanese on Taka: 
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ened Japan again 
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The Mongols never seriously threat- 


OR SEVEN CENTURIES the remains 
of the Mongol fleet lav 


turbed on the seafloor off Takashim 


largely undis- 


oe ok “he 


Fishermen occasionally brought up by hand 


if in their nets such items as earthenware 
ars, stone bowls, and fragments of porce- 


lain, but no systematic exploration of the 


artifact-rich. site undertaken. 

In 19801 received a three-year grant from 
the Japanese Ministry of Education to de- 
velop experimental techniques in underwa- 
ter archaeology, a field in which Japan has 
With 


mv colleagues and 


lagged behind many other countries 
the Mongol fleet in mind, m 
I selected the waters surrounding Taka 
shima as ideal for testing those new meth- 
ods. One of the major problems in undersea 
exploration is the difficulty of 


neath the ocean floor 


seeing be- 


Until recently, nonmetallic objects buried 
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beneath a foot or two of sand or silt were 
iInvisthle even to the most sensitive uwneler-: 
water detection instruments, such as side 
SCAN Sonar and magnetometers. As a result, 
archaeologists could locate such objects only 
by choosing a likely spot on the seafloor and 
excavating it over a wide area 

Forsome years [ had worked with Japan's 
pioneer underwater archaeologists: Profes- 
sor Shinsuke Araki of Tokvo's Rikkyo Uni- 
versity, Professor Yoshio (le of Kyoto, and 
the distinguished Professor Emeritus Na- 
mio E.rami of the University ol Lokyo 


The Low Fleet of Kublai Khan 
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l had felt the challenge and [ructrations of 


excavating whole areas of the ocean floor for 


the recovery of a few artifacts or, in some 


no artifacts at all 


CUSeSs, 
Geologists, I knew, employ a device 
subbottom profiler, o1 
probe, which uses sound waves to map for 
mations of rock and sediment beneath the 
Although the instrument is cde- 
signed to record massive layers of rock, I 


wondered ifit could be used to locate smaller 


known AS oa sOTi0- 


Ocean fle of 


objects, such as buried artifacts 


I took the question to a firm in Tokyo, 
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The mighty Kublai Khan, étern-foced tn this 
portrait, ruled a domain stretching from the 
Black Sea to the South China Sea. His officers 
carried emblems. of authority such as the 
bronze seal (left), pro 
clanming it owner a 
leader of as muny a5 a 
thousand soldiers, 

Mongol troops (fac- 
ing pPoge) pierce the 
hands of a Japanese 
wom fo Ppdas Popes 
through the wounds and 
hang her, along with 
others, from the bow of 
aship. 
















Kokusai Kogyo, Co,, Ltd., which special- 
izes in undersea geologic exploration. Could 
a sonoprobe—or a Sonostrater, as Kokusai 
Kogyo calls its version of the instrument— 
be usec to locate small objects buried be- 
neath the seafloor? Kokusai Kogyo believed 
it could. The firm generously loaned me one 
ofits models, and with a small team of engi- 
neers took it to Takashima for testing. 


HE PRELIMINARY results were 

promising butinconclusive. With the 

Sonostrater mounted in a chartered 
boat, we crisscrossed an areca where Chinese 
and Mongolartifacts had been broughtupin 
the past by fishermen. As the Sonostrater 
scanned an area as deep as 30 meters be- 
neath the ocean floor, its black-and-white 
recording paper revealed layers of subsur- 
face rock, together with smaller features 
that might be artifacts, scattered debris, in- 
dividual rocks, or merely buried clumps of 
seashells. Although the Sonostrater could 
indeed distinguish between massive layers 
of rock and smaller objects, it gave few clues 
as to what those smaller objects were, Clear- 
ly it needed to be modified for use in-under- 
water archaeology 

Back in Tokyo | went to see a friend, Iso 
Tanaka, the vice presitient of Roden Elec- 
tronics Co,, Lid. Several years earlier Ko- 
den had developed a type of color sonar 
designed to locate schools of fish and to indi- 
cate their type as well as the size of the 
school. If we could adapt Koden's color pro- 
cess to the Sonostrater, we might have a tru- 
ly remarkable instrument, one that could 
locate buried objects and give some clue as 
to the materials they were mace of. Such a 
device I call simply a color probe. 

Koden's engineers took on the job, and by 
late 1980 they had produced an experimen- 
tal model, The instrument analyzes the rela- 
tive hardness of buried objects by using 
varving wavelengths of sound, in much the 
same Wav & prism separates light into the 
various colors of ihe spectrum. 

Objects made of the hardest materials, 
such as stone, metal, or porcelain, register 
on the color probe's screen as bright red. 
Softer materials, such as wood, appear or- 
ange, and even softer materials, such as 
sand and silt, register yellow or light green. 
At the end of the scale in terms of softness, 


National Geographic, November [982 








Like human surf, wave after wave of Mongol warriors sweeps ashore at Hokata 
Bey on Kyushu in thetr second invasion of Japan, Unaware of the wall built by the 


Japanese after the 1274 invasion, the khan'’s advance forces landed at the sare, 


b= 
noint and met with fierce resistance at waters edge. In the Mongol arsenal of weap 
one were poisoned arrows, maces, lassos, ond javeline that could be Aurled great 
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distances. The Japanese fougnt back with bows and arrows, spears, swords, and 


wooden shields, and with a great fierceness inspired by defense of homeland, During 
the first invasion japanese warriors were hampered by their tradition of individual 


combat, in contrast to the Mongols’ large-scale troop moneuvers. By 1281, however, 


the defenders knew their enemy's ways, and proved a match for the invaders. 


The Lost Fleet of Kublai Khan 


water appears in its natural color, blue. 

In the summer of 1981 we returned to 
Takashima with the color probe and a vol- 
unteer team of some 30 divers, scientists, 
anc technicians. The search for the Mongol 
fleet had begun. 


X JHILE my engineering colleagues 
1/3 / and I experimented with the color 
probe, our divers began recovering 


sunken artifacts almost at once, By means of 
hand tools and air lifts they scoured the 
ocean floor off Takashima, bringing up a 
variety of items including what appear to be 
13th-century Chinese and Korean tools and 
implements. 

Nat all our finds were antique. In the sev- 
en centuries since Kublai Khan's fleet went 
to the bottom, countless Japanese and for- 
eign vessels have followed it, not to mention 
seven centuries’ worth of items lost or 
thrown overboard. So our finds include ev- 
erything from a barnacle-encrusted sword, 
probably worn by a 13th-century Mongol of- 
ficer, to a modern fake tsvboa—an earthen- 
Ware octopus (rap. 

The variety of older items was nonethe- 
less remarkable, Within less thantwo weeks 
our diving teams recovered iron spearheads, 
iron and copper nails, stone anchors, heavy 
stone bowls, curiously shaped bricks, iron 
ingots, and quantities of porcelain and 
earthenware pots, vases, bowls, and dishes. 
“Miost of the ceramic artifacts had long been 
reduced to fragments, but afew were recov- 
ered intact. 

The condition of the artifacts provided 
clues to their history under the sea, In gen- 
eral the longer a bow! or spearhead had 
remained on the surface of the ocean floor, 
the more badly it was corroded or encrusted 
with marine growth. 

The cavalry sword offered a perfect ex- 
ample (pages 638-9). It had sunk in shallow 
water and by chance landed upright, with 
its point and part of the blace embedded in 
the sand. The buried section was in quite 


good condition, while the exposed portion 
was so heavily encrusted that it was-almost 
unrecognizable. 

With the color probe stillinan experimen- 
tal stage, we continued to rely on our divers 
for the search and recovery of artifacts, One 
of their most common finds, the heavy stone 
bowls, intrigued me, Each bowl had a dis- 
tinctive notch in its rim, obviously for the 
purpose of pouring. 

I theorized that the bowls may have been 
used for mixing gunpowder, since historical 
accounts mention the use of stone vessels in 
that process, 

Among our most intriguing finds off Ta- 
kashima were bricks. They were slightly 
thinner than modern bricks, and some histo- 
rians believe the Mongols used them to build 
small blacksmith forges aboard ship for 
making horseshoes and repairing weapons. 
Other scholars maintain that the bricks were 
carried by Chinese troops, perhaps to build 
shrines ashore as soon-as they landed in or- 
der to pray for victory. In 1281 the Chinese 
never had time to erect shrines; the bricks 
went down with the invaders. 

During our stay on Takashima, the 4,000 
islanders became increasingly fascinated 
with our work. By chance we had arrived 
during the 700th anniversary of the invasion 
of 1281, anevent that the islanders celebrate 
every 50 -vears with a festival. 

Over the years fishermen of Takashima 
have brought up most-of the historical trea- 
sures recovered from the Mongol fleet. Some 
of the artifacts were sold to private collec- 
tors, but others made their way into muse- 
ums such as the one at Hakata Bay, now the 
site of the modern port city of Fukuoka. 

In a lecture [ congratulated the islanders 
for donating a number of their finds for pub- 
lic display, and I suggested the time had 
come for Takashima to have its own muse- 
um. The museum could be furnished with 
the artifacts we had recovered and with oth- 
ers retrieved by the islanders. 

Next day an assortment of about 30 


Hit-and-run raiders in a small Japanese boarding craft launch o lightning attack on 
the Mongol fleet as it lies at anchor in Hakata Bay, Lacking a large navy in 1284, Japa- 
nese authorities also enlisted local pirates to harass the enemy at sea. So successful 
were the raids that Chinese and Korean ship captains took to chaining their vessels to- 
gether in long lines abreast to minimize boarding opportunttics. 
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Symbols of a doomed mission 


| NTIL THE AUTHOR BEGAN a 
systematic search for remains of the 
Mongol fleet, the only artifacts recovered 
were those brought up accidentally in 
treasures pictured may date from 


the 13th century, no proof exists ir 


the sea, with the exception of 
opposite, below. The other 
or by other means, since 

the Japanese abways 
maintained contact with 











the Asian mainiand. Yet scholars agree 
possessions the invaders carried 
aboard ship on an overseas campaign. 
The one-foot-high statue (below) 
is a representation of the so-called 
Kanzeon Bosatsu, a deity regarded 
by Buddhists as a symbol of mercy 
and revered by the Mongols as a 
protector of their armies. Like 
Bosatsu forms part of the 
collection of the Mongolian 
near Fukuoka, today's port city 





ceramic artifacts retrieved from the ocean 
floor were donated by various islanders 
toward the start of a local museum. 

One of the donations was an almost unbe- 
lievable treasure: a perfectly preserved 
bronze seal measuring 6.5 centimeters 
square, with an inscription engraved in the 
face (page 640), The seal was presented to 
me by an islander named Kuniichi Mukae, 
who had found it seven years before on one 
of Takashima's beaches and had tossed the 
curiosity inte his toolbox. There the seal lay 
forgotten until Mr. Mukae heard my lec- 
ture, whereupon he retrieved it as some- 
thing of possible interest. 

Interest was immediate, for the seal wasa 
rarity. The inscription was ina written form 
of Mongolian language commissioned by 
Kublai Khan himself. The dynasty had had 
no official written language until the vear 
1271, when the khan ordered a Tibetan 
monk bythe name of Phags-pa to create one. 

The seal must have belonged to an officer, 
for the inscription reads: “The seal of a lead- 
er of between one hundred and one thou- 
sand soldiers.” On the back of the seal a 
date—“the 14th year of Zhi-yuan"—ap- 
pears in Chinese characters, Zhi-yuan was 
the name given the era of Kublai Khan's 
rule, so the vear was actually 1277. 

From the two inscriptions we can deduce 
that the owner of the seal was an officer of 
same importance, who may have taken part 
in the first invasion of Japan and who proba- 
bly died in the course of the second one. 


S WE PROBED the seafloor off Taka- 
shima, we gradually developed a pic- 
, ture of how the Mongol fleet had 

perished. The majority of ships, we decided, 
must have been anchored to the south of the 
island, the direction from which the divine 
wind had struck. As a consequence the ves- 
eels were either sunk or driven ashore along 
Takashima’s southern coast, which is where 
we found nearly all the artifacts. The bronze 
officer's seal had also been discovered 






on one of the island’s southern beaches. 

Though Takashima’s offshore waters 
proved to be immensely rich in artifacts, we 
brought up only a small fraction of what we 
found. Our funds were limited, and it would 
have been senseless to remove artifacts we 
knew we could not hope to preserve. 

Stone and ceramic items suffer relatively 
little damage oul of water, but those of wood 
or metal quickly deteriorate when exposed 
toair. They are safer left buried beneath the 
seafloor, where they have survived for cen- 
turies, and retrieved only when they can be 
properly cared for. 

After three weeks of exploration we 
ceased operations and left Takashima for 
Tokyo, where further experiments with the 
color probe convinced me that the device 
was a potentially valuable tool in underwa- 
ter archaeological research. 

So it has turned out. During the past sum- 
mer season the color probe has led ourdivers 
to a number of artifacts buried as much asa 
meter beneath the seafloor. The 1982 season 
hasseena variety of additional finds and has 
contributed substantially to our knowledge 
of a-ctitical period in Japanese history. 


‘HERE 5S a great deal more to learn, 
We have vet to find the actual re- 


mains of aship lost in 1281, and no 
one has located the 200 or more vessels that 
sank following the invasion of 1274. Three 
smallislands lying between Kyushuand Ko- 
rea—Tsushima, [ki, and Hirado Jima—tfig- 
ured prominently in one or both invasions, 
and their waters have vet to be explored. 
The color probe has proved extremely 
promising, but itrequires additional work. | 
believe that in time it can be improved to the 
point of defining the shape of an artifact as 
well as determining its location and the ma- 
terial from which it is made. The applica- 
tions of such a device are limitless, not only 
in underwater archaeology but also in the 
other ocean sciences. The search for Kublai 
Khan's fleet is merely a beginning. i 





Jap counterattack routs the Mongol invaders before the defense wall ot 
Hakata Bay in 1281. For the second invasion the Japanese were-superbly prepared, 
with an army of 100,000 stationed on Kyushu and 25,000 troops in reserve on the 
neighboring island of Honshu. The latter were unnecessary; the kamikaze dealt 
the final blow, putting an end to Kublat Khan's dream of an overseas emptre. 
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MOSAIC OF HUES painted by a computer that has 
read varying temperatures from an infrared 
image produces a striking view of the space 
shuttle “Columbia” as it touches down last July 4 
at Edwards Air Force Base, California. 
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RTISTRY WITH HEAT: Computer technicians at 





inirametrics, Inc,, in Bedford, Massachusetts, based 
their palette of colors. on temperature differences with 
itl a _LilsF) range stoning Sa He color to 
each degree of heat 
white infrared images recorded ona videotape as er ute 
touched down. The Lape rt orded both reflected and emit 
ted heat—the warmth of the sun and the de:= Cri runway ana 
Lhe burn Of a jet engine as the T-38 chase plane (below and 
bottom) darted away. Hotter temperatures appear in tradi- 
onal hot colors (left and bottom)—orange, violet. and 
white. Cooler areas appear in black, blue; and green. Use 
ful in such fields as thermal design and architecture, ther 


HAE hail 


he con nutter wort tec ft 


mography does not replace the shuttle'’s on-board sensors, 
Since LHETMOErams such as these do not take into accounl 
Variables created by differing surfaces and refraction from 


curved areas. They do give us expressionistic views of an 
exciting moment, [] BY CL IF F TARP 1 


The Disaster of El Chichon 


Photographs by GUILLERMO ALDANA E. 
and KENNETH GARRETT 








Vay became night in southern Mexico last spring 
as villagers near El Chichon volcano struggled with 


the aftermath of explosions that rivaled 
Mount St. Helens and may affect world climate, 





A fireball of ash and gases blazes down | Chichons west 
flank in this rare photograph, as lightning dances like 





fireworks in the night sky. Part of the second major explosion, 
on April 3, this flare fortunately hit no villages. 








Consigned to the ash 
heap of volcanic 
history, the village of 
El Naranjo bakes 

in the sun. Most 
inhabitants within € 
Ghichons ring of 
destruction fled after 
the first eruption on 
March 28, some 
masked against the 
dust. Many who 
nemained or returned 
were killed in more 
violent upheavals a 
week later. 
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the seething mass below, at what was left 
after the volcano blew. 

It had been-a steep climb to the edge of 
the crater from the helicopter’s landing 
point. The gravish black slope was scarred 
by deep gashes cut through compacted ash 
by heavy rains 

A hundred meters below me lay overlap- 
ning lakes of dark blue and green water 
fabove}, their temperature an estimated 
200°C (nearly 400°F). In one spot, water 
bubbled as though fed by an underground 
spring; in another, a black object—a tree ?— 
bobbed up and down, huried to the surtace 
again and again 


STOOD ATOP El Chichon and peered at 





Steam rose from the water in heavy 
clouds, evidence of the heat and of the activ- 
ity within the magmatic chamber, Steam 
seeped from the crater walls, the sulfur con- 
tent turning them yellowish green and then 
rust colored as It mixed with oxvren 

Po Chichon, inthe Mexican state of Chia- 
pas, had never looked like much from the 
ground: a mere 1,260 meters (4,134 feet) 
hith, witha peak that recalled the colloquial 
meaning of chichén—a lump or a breast 


But up here, as I stared into the crater 


formed after a series of violent eruptions last 


March and April blew away the mountain's 


dome, it was much more impressive. The 
caldron below hinted at the power that 





brought devastation to the southern Mexi 
can countryside anc inflicted atoll of human 
life that may never be accurately tallied 

Because of its remoteness, the catastro- 
phe of Fl Chichon was scantily reported in 
the world press. But this volcano pumped at 
least ten times as much sunlight-screening 
ash and gases into the stratosphere as did 
Mount St. Helens in 1980, threatening to 
lower temperatures around the world, (See 
the article by volcanologist Robert L, Tilling 
on pages Gs 2-5, | 

FE.) Chichén was “discovered” in 1928 bya 
Germain sctentist named Frederick Muller- 
reid. Its previous eruptions had occurred 
long before—the folklore of some villagers 
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OLOSSAL PLUME of natural air 
| pollutants, the largest in the Northern 
! Hemisphere since the eruption of 


Blast on earth- 
ss _f£ = Alaska's Mount Katmai in 1912, El Chichon's 
VIEW {rom S ace April 4 explosion is seen.as.a bright circular 
| | | | | puff over Mexico's isthmus in this weather- 
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satetinte image (left), Within sic hours the stratosphere, whose lofty winds will carry tt 
cloud of Tine ash and sulfur diasxidie furs am a Ea orcwnd the giope 
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held that the most recent was about Lj0 
years ago, but most experts estimated it was 
thousands of years in the past. 

Few gave the mountain any thought. And 
why should they have? It was well away 
from most other Mexican volcanoes, those 
located where the Cocos and American 
plates rub against each other. It had been 
little studied since Mullerreid, and most re- 
cent geologic work. in the area had been to 
assess its potential for geothermal energy 

Qh, sure, some of the Zoque Indian farm- 
ers and somt local ranchers had been 
complaining of earthquakes since last 
Novermber, and a Comision Federal de 
Electricidad (CFE) geologist, René Canul, 
reported he felt tremors and heard rumbling 
noises the winter before that. ‘The water in 
nearby rivers was Warming and emitting a 
sulfurous smell, And there was always a 
cloud of steam over the mountain 

But that was precisely the point, officials 
said later. That steam cloud had always 
been there, and there had always been re 
ports of rumbling in the ground in these 
mountains. What were they supposed toda? 
Evacuate thousands of residents? When 
What if nothing happened? 

Nevertheless,.as seismic acttvity mtensi- 
fied late in March, the government prep red 
to dispatch se ae to the scene. Most 
came from the Universidad Nacional Au- 
taénoma in Mexico City, 

“We have astation in Chiapas that picked 
up some seismic activity at El Chichon,” le- 
nacio Galindo, director of the university's 
geophysical institute, told me. “We decided 
to send a team of seismologists to do field- 
Work there 





Voleane Follows Its Qwn Schedule 


“We were going to go the Wednesday be- 
fore the first eruption, but we couldn't get a 
helicopter,” said Servando de la Cruz- 
Revna, who coordinated the team’s activi- 
ties. “The trip was postponed unti Friday, 
and then to the following Monday 

The CFE sent its own geologic team, 
headed by Federico Mooser, a volcano ex- 
pert who became a controversial figure 

Before the scientists could arnve, howev- 
er—at 11:32 p.m. on March 28, a Sunday— 
there wasa local earthquake that registered 
+5 on the Richter scale, The eruption thiat 





An arid rain choked scores of towns on 
“45h Sunday,” the sunless day of the 
predawn April 4 eruption. Enduring a 
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wilekend of fear and confusion, people queue in Son Cristobal de las 
stockpile food. The comern’s flash makes spots of ash. Unaware ot first of ti 


ndtural catastrophe, muny thought they were being punished for their sins 


fhe Disaster ¢ W Ai Chichen 





followed ejected a column of ash, rocks, and 
gases, sending ash hurtling 17 kilometers 
into the sky. 

That ¢ruption caused a number of deaths 
and posed danger to the villages scattered 
around the mountain. But it was merely a 
prelude; the worst was yet to come, 

The next Saturday, April 3, seismographs 
in six locations around El Chichén record- 
ed more than 500 seismic events. They 
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A spectacular intermission followed El 
Chichdn's first eniption. As it steamed 
and rumbled fora week, wary scientists 
ond the military surveyed its flanks to 
learn about this little-known peak, for 
removed from Mexico's volcanic bett. 
When the activity failed to subside, the 
anny began evacuating close-in 
villages—a process still under way 
wher the major eruptions began Aprit 3. 
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climaxed with a powerful eruption at 7:32 
p.m., then scaled down again until the ma- 
jor blastat 5:20 the next morning, Palm Sun- 
day. A priest some distance away called it 
Ash Sunday; for 44 hours the sky was dark 
with ash 

After those two weekends, the map, the 
entire landscape, had changed. Villages, 
ranches, communal farms no longer existed. 
The army evacuated thousands of residents: 
thousands of others fled. 

Many people were dead. The exact toll 
will never be known: census figures in rural 
Mexico are imprecise, andeven government 
authorities emphasize that official death 
counts are just that: the number of victims 
officially talliect. 

On the one hand, Gen. José Moguel Cal y 
Mayor, the army's field commander in the 
area, told mein May that the death toll was 
75, and the governor of the state of Tabasco 
said 114 were killed. 

But many believe the toll is far higher 
than the army's final body count of 187; un- 
official estimates of the number of dead run 
into the thousands. A director of the federal 
agricultural-insurance agency showed me 
claims that had been filed on behalf of 3,638 
missing people. A survey compiled for the 
Chiapas state governmentlisted the affected 
rural farm population as 13,410, with only 
4 754 in shelters in May; a footnote added 
that inclusion of urban areas could increase 
the affected population by 50 percent. 

Among those unaccounted for many sure- 
ly are alive elsewhere; many surely are not. 

Even two months after those. terrible 
weekends, the signs of destruction were 
chilling. Four of us—photographer Gui- 
lermo Aldana E.; our friend and assistant 
Alfonse Morales; our guide, Pedro Cruz Al- 
tunar, until recently a resident of the area; 
and |—rode muleback for six grueling hours 
from Ixtacomitan, some 28 kilometers up, 
down, and around the mountains, to survey 
the desolation 

Ten kilometers from the summit, as we 
entered the restricted zone where only those 
with army permits could go, we saw a stone 
marker: a skull and crossbones and the 
words, “peligro: volcdn—danger: volcano.” 

Abandoned clothing lay strewn on barbed 
wire, mute signs of the desperation felt by 
the Zoque Indians as they fled along the 
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mountainous path to the relative safety of 
the highway. 

Along our route: crushed roofs, trees 
turned to charcoal, rocks that had fallen 
from the sky, and the daytime quiet, so de- 
void of life that the whinny of an abandoned 
mule was startling. What had been a fertile 
valley was now a dead, gray, barren desert. 

The survivors remember only too well 
how it happened. 


Potential Victims Dare to Stay 


During the week between the major erup- 
tions, the people of the nearby hamlets and 
villages—even the 18,000 residents of Pi- 
chucaleo, the closest sizable town, 73 kilo- 
meters from the summit—asked a common 
question: Do I stay, or do I leave? 

The government set upa plan to deal with 
the damage, designating 150 million pe- 
s05—about three million U. 8. dollars at the 
time—for relief efforts, The army evacuated 
residents, many against their will; they did 
not want toleave their land, and many trick- 
led back. Local radio stations broadcast, in 
several Indian languages, the names of sur- 
vivors who had become separated from their 
families. 

Servando dela Cruz and his team arrived 
late on March 30 and set up aseismic station 
at Ixtacomitan the next day. Other stations 
were added at Judrez and Ostuacan. They 
recorded increasing activity deeper within 
the volcano’s core. 

Federico Mooser's CFE group also ar- 
rived that week. 

“The Tuesday after the first eruption we 
flew down ina special plane; the atmosphere 
was filled with fine pumice dust that would 
have filtered into jet engines,” Mooser said 
in his Mexico City home on Volcano Drive. 

“The next day we flew over the volcano 
and saw strong activity. Thursday we went 
to Pichucalco and reported to the governor. 
He was distributing food to those Indians 
who had, wisely, abandoned the region 

“Panic took over; they were advised to 
evacuate even Pichucalco, We said calm, 
calm, you shouldn't act so fast_” 

On Friday, Mooser and another geolo- 
gist, Salvador Soto Pineda, flew by helicop- 
ter to the village of Francisco Lean, 

“We saw for the first time roofs that had 
caved in, but also many that had not. The 





The Disaster of El Chichan 


whole thing looked peaceful. We were there 
about 25 minutes when the pilot came and 
said they wanted to talk to me at army head- 
quarters in Pichucalco." 

Soto decided to remain while Mooser flew 
off to see Gen, Félix Galvan Lépez, Mexi- 
co's Secretary of Defense. The army prom- 
ised, Mooser said, to return for Soto. 

“We knew most people had left the imme- 
diate area,” Mooser said, recalling the meet- 
ing. “We decided to assume a position of 
waiting, not ask for the army to go in and 
evacuate everyone, because you can't do 
that. It's too drastic.” 

General Galvan later told news reporters 
angrily that he had relied on Mooser's ad- 
vice, and that he would not rely on others 
again. Mooser told me he had simply urged 
calm and a careful watch on the situation. 

When he emerged from the meeting, he 
learned that the helicopter had not returned 
for Soto and three soldiers who had re- 
mained with him in Francisco Ledn. Soto 
was in radio contact and he reported each 
hour that everything was normal. 

At 11 p.m. there was no report. Soto was 
never heard or seen again. Nor were the 
three soldiers, nor was anvone else who re- 
mained in Francisco Leén. 

Exactly what happened—and how many 
died there—probably will never be learned. 
Mooser believes there were 30 or 40 others in 
the village when he flew out that Friday. 
Was it an unreported deadly ashfall, or sim- 
ply radio failure, that canceled Soto's 11 
p.m. report? Did he and the others survive 
until the cataclysms of the next two days— 
Ash Sunday weekend? No one knows. 

Rescue workers reached the town nearly 
two weeks later; only a bit of a church wall 
was visible. Everything else, every building 
and certainly every human being, was bur- 
ied. The first bodies found included a boy 
clutching his puppy, 

Though Francisco Ledn suffered the 
greatest damage, there were many such tiny 
villages—Nicapa, Chapultenango, Esqui- 
pula Guayabal, El Naranjo—that have 
passed into the folklore of the volcano. 

I met Vasilio Jiménez Juarez in the 
Pichucalco plaza. He is from Nicapa, a 
village with several hundred residents that 
is—was—ahout seven kilometers from El 
Chichén, 
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“Thad 20 cattle and a few horses,” he told 
me. “The fire that came burned everything 
| had corn, beans, coffee, and everything 
now is flat ground.” 

Vasilio was away trom home during the 
first eruption; some friends, a family of sev- 
en, had been closer to Nicapa, closer to the 
volcano. All had died, he said. 

“The next morning I went to Nicapa, and 
a rock fell from the sky and hit me on the 
hand,” he said. “I couldn't work. All the 
people from Nicapa came to Pichucalce in 
trucks. | was here for eight days, so I was 
here when the second eruption came. No 
way Iwas going back in there!” 

Vasilio, his wife, and five children even- 
tually went to a refugee center in Villaher- 
mosa, a bustling city of 183,000 about 75 
Kilameters north of the volcano. He staved 
there for a month, then returned to Pichu- 
calco to live with relatives. 


Disaster Signaled by Low Rumble 


On Friday night, April 2, the hot ash anel 
vases began to spew out again. The ash 
spread south and east, and in San Cristobal 
de las Casas, 90 kilometers away, a fear 
spread: God is punishing us, the world is 
ending. Bishop Samuel Ruiz (sarcia wenton 
the radio to say that it wasn'tso, that the ash 
and darkness were natural phenomena, 

The next. day, that fateful Saturday, Ser- 
Vando dela Cruz was at his seismic station at 
Ostuacin, 1) kilometers from the volcano, 

“The asn emissions were very frequent, 
about every five minutes,” he told mie, 
“Then the wind would clear the area, and 
then came another emission, 

“Butat 1932 [7:32 pom. | the next emission 
wasn t ash, it was an explosion. It startled 
me completely. The electrical activity was 
very intense; by the hghtning you could see 
the eruption going on. The noise wasn't verv 
loud, just alow rumble. But the impressive 
thing about it was that it appeared to come 
from everywhere.” 

servando saw a rolling avalanche of ash, 
gas, and rocks heading his way. It was the 
same type of avalanche as the one that bur- 
ied Francisco Leon, 

“Trappearec to be very close to us; reddish 
light came from about two kilometers away, 
it seemed. Llearned later that tt was actually 
six kilometers away.” 


The Disaster of El Chichan 


All Saturday night and all day Sunday 
people poured out of the mountains on foot, 
carrying what little they could. 

In one group was Federico Mooser. He 
had driven into the area, but his car became 
stuck In the deepening ash and he remained 
in Chapultenango, radioing the army and 
now urging total evacuation. On Sunday he 
walked ten hours on the mountain path to 
safety at Intacomitan. 

Not evervone was so fortunate, As we 
rode our mules on that same path two 
months later, Pe- 
dro painted out 
places at which 
people fleeing 
had slipped, had 
tumbled down 
rocks, and were 
killed. In Cha- 
pultenango we 
saw a school and 
a large church; 
both roofs had 
caved in, as had 
the roofs of most 
of the houses. Pe- 
dros Was among 
them. 

Even in F- 
chucalco, dam- | 
age Was heavy. | 
The roofs of the 
new market and 
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Deadly missiles, volcanic 


of the town's rocks bombarded an 
only movie the- evacuated Chapultenango 
ater had col- school (above) and slaughtered 


livestock worth millions 


lapsed. So had 
of dollars (opposite), 


the roofs of many 
houses there. 
Guillermo Ruiz Vargas, a Pichucalco la- 
borer, livesinathree-room wood shack with 
a dirt floor and cardboard walls lined with 
gift-wrap paper. Eleven people, including 
three babies, share the house with him. 
“The fire started coming out of the sky,” 
he told me, “and we didn't know whether to 
leave orstay. Ash and sand were falling, and 
rocks came through the roof like bullets. 
“After the first time, I rebuilt the roof. 
Then it all happened a second time.” 
shelters were set up in Villahermosa and 
Cardenas in Tabasco; in Pichucalco, Ixtaco- 
mitan, Tuxtla Gutiérrez, and elsewhere in 
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Under bombardment, the loosely 
anchored metal roofs of murat 
Atexican homes fell to El 

Chichin’s ash dana rock. Jn 
evacuated Chapultenango (lower 
left), only ten kilometers from the 
crater, scarcely a roof was left 
intact. Residents of Pichucalco, 23 
kilometers way, decided to stay 
and worked frantically to keep their 
roofs clear (upper left). 
Construction worker Guillermo 
Rutz Vargas (right, at left), who 
shares his home with Ll} others, had 
to replace his roof asecond time, 
after the final eruption, 

Such scenes of destruction raise 
speculation about the number of lives 
lost. Counting only recovered bodies, 
the Mexicon Army gives an offictal 
toll of 1&7, though many fear the 
number is in the thousands, Incomplete 
census data make it difficult to 
determine missing persons 
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Chiapas. At one point 40,000 people lived in 
them: late in May more than 12,000 re- 
mained. The Mexicans have a word for 
these people. They are called dammniftca- 
dos—damaged ones. 

Most of the seriously injured—those se- 
verely burned or hit by falling rocks—were 
taken to a public hospital in Villahermosa. 
But everyone who came in contact with the 
ash complained of eye irritation and breath- 
ing problems. 

“TF these people went often into an area 
with dust like this, as miners do, there would 
be a problem,” | was told by Dr. Francisco 
Jiménez Falcdn, head of medical services for 
the agency that operates the hospital. “Butif 
they were exposed to it this one time, it will 
only be a temporary problem." 

“The eruption didn’t cause anything 
new,” <aid Dr. Héctor Lozano Buenrostro, 
public health coordinator for the state of Ta- 
bacco. “Thesicknesses we had were natural: 
diarrhea, respiratory problems, some sore 
throats, dehydration. 

“This population is poor, under stress, 
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malnourished. It's dangerous. They are 
weak, they have no defenses.” 

Dr. Lozano and J. Mauricio Cerda vy 
Priego, Tabasco’s chief health engineer, em- 
phasized that the shelters were clean, with 
latrines and running water, Refugees were 
Vaccinated against numerous diseases. 


Even Survivors Fear All Is Lost 


José Cerna Garcia, Tabasco’s public se- 
curity director, whose police gymnasium be- 
came asbelter, putit bluntly: “Thanks tothe 
volcano, more are being saved than would 
have been otherwise.” 

But most refugees were not used to such 
facilities; many became temporarily ill sim- 
oly from eating a balanced chet. 

“There were many who were not injured 
physically, but they lost everything,” Dr. 
Lozano said. “They are suffering now, not 
because they are sick but because they have 
nothing.” 

The refugees in the police shelter mm Villa- 
hermosa were primarily old people, women, 
and children. (Continued on page 676) 
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El Chichon’s now global cloud 

consists mostly of gulfuric acid 

aerosols, Blocking and diffusing 

suntight, they may lower world 

temperature by a quarter of a 

degree Celsius of more in (93, 

Effects on focal weather will be 

difficult to amess. since 20 
temperatures fuctuate 

naturally year to year. 
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} 
Comparable in aso output, : 
the Mexican and 1, 5, 
volcanoes had very different 
impacts. Mount St, Helens 
predominantly lateral blast 
laid waste an area of 
600 square kilometers. 
E! Chichdn's scorched path 
was only a quarter that, but 
ft: vertical eruption afmnd iQ 
straight at the tropopayac. 
Atmospheric conditions 
together with the force of 
the blast enabied it te 
ponetrate that cotd-air 
harner and enter 
the stratosphere 
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Volcanic clout 
may alter 
parth's climate 


By ROBERT L. TILLING 
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ortwo seem especially 

stormy, or if next summer {s 
colderthan usual, perhaps you 
can blame EF] Chichdn, 

Atmospheric scientists 
report that its volcanic cloud is 
the largest observed in the 
Northern Hemisphere in seven 
decades, To find its equal one 
has too back tothe 1912 
eruption of Katmai in Alaska. 

Mostof the 500 million 
metric tons of dust, ash, and 
gases bl Chichdn hurled into 
the atmosphere last March and 
April has settled out. But 
what remains is cutting down 
on solar raciationand will 
continue to do so for perhaps 
two or three years, 

According to scientists the 
resulting drop in average 
temperature—thouch 
slight—could noticeably 
change the weather. 

Thus, asso often happens, 
the longarm of misfortune may 
touch people far removed | 
from the scene of a tragedy. 

Because E] Chichémn is so 
olated, and because there was 
little evidence of any recent 
eruption (carbon dating has 
since shown that one blast 
eccurredabout 1,200 years ago), 
the volcano Was never 
considered a threat. 

Moreover, El Chichdén lies 
apart from the clrcumpacific 
“ring of fire,” where volcanoes 
are triggered by colliding 
tectonic plates. Itisa 
stratovoleano, formed of 
alternating lavers of lava, ash, 
and other debris forced up 
through ancient limestone 
and sedimentary strata by 
repeated eruptions. 

Geologists do not really 
understand why there would 
be magma, or molten rock, to 
erupt here inthe first place: 

Thusit was.asurprise when 
the ancient peak roared to life 
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last March with an explosion 
detected as faraway as 
Antarctica. 

Comparisons with Mount 
St. Helens are inevitable, In 
both cases the ashfall, after 
being compacted by rainfall, 
had an estimated bulk of 
about half a cubic kilometer, 
the equivalentof a football 
field piled 100 kilometers high. 

At Mount St. Helens the 
total volume of ejected material 
was probably six toseven 
times largerthan at El Chichén; 
cround devastation was 
correspondingly greater. 

But theatmospheric impact 
ofthe Mfexican volcano is far 
greater than thatof Mount 5t. 
Helens. Three factors help 
explain: atmospheric 
conditions favorable to 
stratospheric penetration and 
transport of the El Chichon 
aerosols, unusually high 
sulfur dioxide content of the El 
Chichén magmas, and 
eruption energy almost entirely 
upward at E] Chichdn, 
whereas the energy at Mount 
St. Helens was spent 
horizontally more than 
vertically. 

Fortunately for scientists, 
El Chichon's high-altitude 
cloud passed directly over the 
National Oceanic and 
Atmospheric Administration's 
Mauna Loa Observatory in 
Hawaii. Its laser radar 
recorded the cloud as more 
than a hundred times denser 
than that from Mount 
ot. Helens. 

Further evidence comes 
from a satellite, the Solar 
Mesosphere Explorer, which 
watches the cloud asit spreads 
tothe north and south while 
circling the globe. By the time 
you read this, the cloud will 
probably have become an 
uneven veil over much of the 
earth. Atits base it is some 18 


kilometers (60,000 feet) high, 
and atits top it reaches roughly 
58 kilometers, Thus itis above 
the level of the earth's active 
Weather systems. 

That does not mean, 
however, that the veil will not 
affect the weather. The cloud 
contains fine volcanic ash, 
particles as small as five- 
thousandth: of a millimeter, It 
also contains, surprisingly, 
crystals of salt, something 
never before found in the 
clouds of land volcanoes, This 
saltcomes from ancient 
deposits three to four 
kilometers below the valcano. 

But by farthe most 
abundant constituent is 
aerosols—tiny droplets of 
sulfuric acid produced when 
sulfur dioxide gases from the 
Volcano interact with sunlight 
and atmospheric moisture. 
Both ash particles and droplets 
reduce the <olarenergy 
reaching earth. This 
phenomenon was first 
recorded in 1783 by Benjamin 
Franklin, when he noticed 
after.a volcanic eruption that 
sunlight through a 
magnifying glass would no 
longer set fire to a piece of 
paper. 

Brian Toon, an 
atmospheric scientist at 
NASA's Ames Research 
Center near Mountain View, 
California, expects the 
average surface temperature in 
the Northern Hemisphere to 
cool by at least one quarter ofa 
degree Celsius (about halfa 
degree Fahrenheit), perhaps 
twice that much, Thatisan 
average; the igure at.any given 
locality could be different. 

“Thaven't heard much 
debate among meteorologists 
over these figures,” he says, 
“There is debate over whether 
wecan detect that much 
change, The average 
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Cork in a cannon, El Chichdn’s jungle-covered dome (below) 


topped an unremarkoble |,260 meters on the Chiapas 


highiancs. Pressure within the volcano blew it away, creatine 


a sharply defined new crater 200 mete 


re lower (left). The 


encircling saddle marks an-ancient.croter 
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temperature Varies irom year 
to vear by. about halfadegree 
Lelius anyway, so the 
volcano could simply cancel 
cime other influence, or it 
could augment it. 

“People ask: “Will it be 
much coider bere?’ “Will trosts 
be earlier? Will there be 
worse storms? Phisis bevond 
the capacity of meteorologists 
to predict.” 

However, Dr, Toon adds, 
wecan learn something by 
jOoKINg at the experience with 
earlier volcanic eruptions. For 
one thing, people complain 
aboulcoider weather the year 
dfferaneruption. Thusin 
1913, the year after the Katmai 
eruption, Viennaand 
Budapest experienced the 
coldest summer on record— 
more than two degrees Celsius 
below normal 








Fl hichdén seflects next 
vear willlikely not be that 
freat—or as severe as those 
following the 1815 eruption of 
Llamberain Indonesia. The 
“Vear Without asummer,” 
LE1O, saw DIESsnowstorms jate 
in june in New England, witha 
heavy frostin July. 

how much sunlight will be 
lest because of El Chichan? If 
one measures directly in line 
Wilh the sun, the decrease may 
be as much as 25 to 30 percent 
Bul though the sun is less 


bright, the surrounding skyis 





brighter because of light 
scattered by the cloud. Thus 





ie total loss of suntight at 
the ground would be 5 percent 
or less 

That, however, can 
produce adecidedly noticeable 
ellect—as we may see for 


ourselves next vear «i * 





(Comtinued from page é70) Since the city 
is the center of aconstruction boom, many of 
the men of working age had been able tofind 
jobs as laborers. Their wives and children 
wandered around the gymnasium 

“My husband used to be a farmer, but 
now he is working in Villahermosa,” said 
Gloria Dominguez Sanchez. She sat on a 
bunk, holding one of her five children, and 
as she talked, she looked stunned, as though 
the events that drove her family from Cha- 
pultenango had happened the day before, 
rather than weeks earlter. 

“My husband says pretty soon Chiapas 
will give usa place, and we are waiting for 
it,” she said 

Was she afraid of starting overr 

“Si, si,” she replied, “especially with the 
children, I don't want to go back there. I 
don’t have anything. All my clothes, my 
dishes, everything is lost.” 

“What dovou wanttodo?” Lasked. There 
was along pause. She had no answer. 


Refugees Pack Fairgrounds 


Fewer than a hundred people remained in 
the Villahermosa shelter when I visited late 
in May. But at another shelter, at the Cha- 
pas state fairgrounds in Tuxtla Gutierrez, 
the population was still 4,138, 

Each family lived in a stall that normally 
held farm animals or things to be sold to fair- 
goers. Children wandered about barefoot. 
Latrines stank. A parade float, Cinderella's 
coach, a relic of past galetv, jent ironic 
contrast. 

“Tomorrow will be two months that peo- 
ple have been coming here,” said Gerénimo 
Cruz, who escaped with his family from El 
Naranjo, “When the eruptions began, we 
grabbed our few clothes and ran, It took 
eight days to get here.” 

The shelter’s staff struggled to help. Doc- 
tors and nurses were everywhere, as were 
signs in Spanish and Zoque giving sanitary 
and medical advice: “Go to the doctor,” 
“Use the latrines,” “Flies bring sickness— 
kill them.” 

But the odds were overwhelming. My 
most vivid image of the volcano area was of 
an obviously malnourished baby sitting na- 
ked on the floor at this shelter, crying pite- 
ously, his protruding beliy and scrawny 
arms and legs covered with flies. 
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On the crumbly lip, the author and his 
party exomine Mexico's newest active 
volcano—one of more than.a dozen that 
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“Tes hard to create new habits in these 
people, but weare trying," I was told by E.n- 
rique Parera, the shelter’s administrator. 
“We are discovering the sicknesses they had 
before, We are getting a clearer picture of 
Indian health than we have ever had.” 

Parera said that Chiapas state was 5seck- 
ing new homes for the refugees; in fact, De- 
metrio Mondragén Barajas, who was in 
charge of all the state's efforts to deal with 
the impact of the volcano, was flying over 
the area that day, looking for land. 

“Within ten kilometers of the volcano, no 
one will be able to use the land for several 
vears," explained a weary Mondragon tn hts 
office that evening. “Within five kilometers 
it could take ten years. 

“At first we thought half the state would 
be a disaster area. Now it seems only the im- 
mediate area ts alfected, Outside it the grass 
is standing up again.” 

There were other signs of resurgent life. 
At a shelter in Ixtacomitan I saw families 
run to climb on a cattle truck bound for a 
new communal farm. The land was far from 
their ruined village, but they had been in 





four shelters in two months, and they want- 
ecl permanent homes. 

The economic effects were serious. Farm- 
ers eventually filed claims for 240 milhon 
pesos (about 2.3 million dollars) in lost live- 
stock. I watched some of those destitute 
farmers in.an insurance office in Pichucalco; 
they looked lost themselves, as if they felt 
useless without their few cows. 


Waiting for Land, Work, Answers 


And there was the frustration of people 
like Vasilio Jiménez Judrez of Nicapa: 
homeless, landless, jobless, 

“T'm waiting to find a job, Waiting for 
land, waiting for the government to do 
something,” he said. “Atleast a piece of land 
to put.a house on. | worked my whole life to 
ret a piece of land, some animals, a house, 
Now | have to start over. I would like to 
work, but there is no work,” 

But Leandro Rovirosa Wade. the gover- 
nor of Tabasco, told me that the damage in 
his «tate, which, admittedly, was not as 
hard hitas Chiapas, was less than the earli- 
est estimates suggested. 


Damnificados, damaged ones, they are 
called, Most are Indians of the 
Zogue tribe, marry of whom 
pastured their cattle on El Chichors 
once benign slopes. At one time 
40,000 displaced persons crowded 
emergency shelters tn the states of 
Chiopos and Tabasco—nearly aul 
suffering eve imitation anual 
respiratory ailments caused by 
inhaling ash. 

A few doys after the final 
cruptions, refugees ling wp for army 
food at a shelter in Pichucalea 
(right). Women and children (Teft) 
constituted the majority of those 
who still remained in shelters by late 
June; many of the men were able to 
find temporary jobs.as [oborers-in 
nearby hows, 

By mid-August the thousands of 
homeless had been resettled, and the 
shelters were closed. 
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“The ash covered our sugarcane and 
banana plantations, but we may recover 80 
percent of the cane and almost all the ba- 
nanas, the governor said as we talked in the 
dabasco fairgrounds. “Cacao is our main 
crop; we expected a harvest of 32,000 tons, 
and we've already recovered 25,000 tons 

“Remember, this volcanic ach is good for 
the soil. Next year there will be crops as 
though nothing happened.” 

In Chiapas, according to Mondragon, the 
situation was similar, [he coffee harvest ac- 
tually increased over the previous year, and 
al the cacao crop was saved 

His land-seeking efforts paid off as well. 
By carly August all the refugees had new 
homes, and the shelters were closed. 

But many problems remain. Nobody 
knows what the ultimate effect of the volca- 
no will be. Even the basic question—will FE) 
Chichon erupt again?’—is unanswered 
seismic events were still being recorded dai- 
ly in mid-August, and scientists continue to 
monitor the mountain closely 

“Look, said (eovernor Rovirosa, “the 
volcano is still active. It could erupt in 74 





fhe Disaster of El Chichan 


hours or lOO-vears. We have to get used to 
living with an active volcano." 

Ona helicopter tour I was able to see both 
the devastation and the land beginning to 
heal itself, 

At Francisco Leon, where geologist Soto 
and the soldiers had died, the destruction 
wis total. My companions—Ricardo Riva 
Palacio, a CFE engineer, and Ricardo Gu- 
tHiérrez Coutino, an Instituto de Geologia 
structural geologist—described what had 
happened 

Francisco Leon lies in a vallev, across the 
Rio Magdalena from.a group of mountains 
that includes Fl Chichdén. When the ash and 
rocks began to pour from the volcano, the 
red-hot flow was channeled down toward 
the river between two other hills 

“Tt had a ski-slope effect, skipping right 
across the river and ramming. into the 
town, Kiva Palacio explained, “At that 
point it must have been 300 or 350 degrees 
Celsius,” 

Since the eruptions more trouble had 
struck. The ash flows created a dam that 
blocked the (Continued on page 684) 





Pulse of life toa pall of doom: The viilage narrow Rio Magdalene, and slammed 


of Francisco Leon, dominated by is directly into the town. The river, 

church and park (below), became EL clogged by volcanic debris, now follows 
Chichdn's grimmest disaster. During the a braided course (right) in the 

April 3 eruption a gigantic fireball of newly sculptured countryside. [ne starr 
hot gases and voicanic ash rolled down ruinof the church has become the 

El! Chichdn’s alapes, spanned the tombstone for a dead town. 





Postmortem clue, bent reinforcing rods 
, (left) indicate the force and direction 

| of the blost that demolished Francisco 
Ledn. About half the 1,000 inhabitants 
reportedly fled before the first eruption, 
frightened off by several weehs of 
recurrent earthquakes. Perhaps 40 fell 
victim to the volcano; same still 

lie buried under the ash and scattered 
human reminders (below). 
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river, forming an artificial lake. When the 
rainy season began, the dam broke, burying 
the site for a time under several meters of 
muddy water. 

The town's ruined church had been a sub- 
stantial concrete-and-stone structure, about 
65 meters long, but only the base of its walls 
remained now. Elsewhere in the village we 
found the flotsam and jetsam of everyday 
life: -a tortilla roller, a few ladles, pots and 
pans, empty beer bottles, bits of clothing, 

“Look,” Riva Palacio called from within 





Wii fsa Ae 
Unbowed by outrageous fortune, residents 
return to Chapultenongo with a new 
roof, ready for a fresh start. While 
geologists monitor El Chichon's every 
pulse and meteorologists try to interpret 
the effects of its spring outburst, the 
people nearby must learn to live with 
an active volcano. 


O84 


the church. Poking around inthe ash, he had 
found a piece of cloth, “The priest’s robe.” 

In Nicapa most houses remained stand- 
ing, though virtually none had roofs, The 
pround was gray, but two people were re- 
pairing the roof of alarge building, and Isaw 
afew cattle and mules. The trees: around the 
village were green. 


A Few Glimmers Among the Ashes 


At Palenque newly hired workers shov- 
eled ash off the world-famed Maya ruins. 
Then they took a pump and a large hose and 
washed off more. 

I visited the ruins after several days of 
rain: little ash was visible. Though its abra- 
sive action had erased much of the priceless 
ancient paint—‘as if a giant had scrubbed 
them with scouring powder,” in art histori- 
an Merle Greene Robertson's words—the 
ruins survived this as they had survived the 
previous 12 centuries. They were still 
beautiful 

It is natural to look for a few hopeful signs 
ina story like this, and that is one of them. 
Here are others: 

In San Cristébal and Pichucalco everyone 
marveled over the way people joined to help 
clear the ash away. “I saw a man give a 
shovel te his worst enemy,” said one local 
resident. 

In Villahermosa, Patricia Camacho, are- 
porter for the newspaper Avence who coy- 


ered the volcano story around the clock for 


two weeks, has a pet duck strutting on her 
patio. She had found it near death, suffocat- 
ing on ash, so she took it home and nursed tt 
back to health. 

In Chapultenango, people were starting 
to rebuild their homes: Alfonso, truillermo, 
Pedro, and | rode past residents returning 
home, carrying rolls of sheet metal for new 
roofs on their backs. 

And as we walked back from.a visit to the 
volcano that night, we heard a dog barking 
across the valley. Pedro whistled, and the 
dog came to join us. It was Pedro‘s dog, 
missing since the first eruption two months 
earlier. 

“Twas sure he was dead,” Pedro kept say- 
ing as he hugged the dog 

Can it be that the area around El Chichon 
is not as dead as it seemed? Will it, like 
Pedro's dog, come back toor T] 
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Nothing has done so much to 
charge the world we lve in.as the 
Lele phone, 

Yet the basi: operating principles 
of the Bell System itself have 
changed very little over the past 
hundred years. 

It was all because we had a single 
overtiing goal: universal service. 
Dependable service at reasonable 
rites for everyone who wanted it. 

And m order to achieve this gual, 
telephone exchanges were estah- 
lished as exclusive franchises and 
Were permitted to operate without 
competition. But the government 
Strictly resulated our rates and 
profits. 

Today, 965 of the narion's 
homes have phone service. 

30 now America and the Bell 
system can change old goals for 
DoW Ones, 

The régulators and legislators 
In this country are looking more to 
the marketplace and cormpetition— 
rather than negulation—to decide 
who will provide competitive ser: 
Vices and equipment and how they 
will be proed. 

The binvest force behind this 





change has been new technoloy, 
which has changed the very nature 
of telecommunications. 

We aré on the threshold ofa new 
era? the Information Age. The 
techiniddory of communications has 
gradually merged with that of 
computers. And the marrage ol 
these two technologies offers the 
potential for an impressive array of 
new Customer services, 

However, the blending of these 
two technologies has also blurred 
the boundaries between a tractition- 
ally regulated business~—commu 
nications —and the unregulated data- 
processing! industry. 

This circumstance has led to 
some nuyjor rethinking of public 
polices of) telecommunications: 

Poboes to which the Bell System 
must conform. And inorder to.con- 
form, the Bell System must change, 

‘To begin with, the Bell telephone 
companies will have to be separated 
from their parent company, AT&T. 
Among other things, these local op- 
erating companes will continue to 
provide basic service under-state 
regulation, ard thev'l serve as the 


gateway to the new Information Age. 


Bell System 


Because tt is being thrust inte a 
fruirket ace that is intensely com- 
petitive, AT&T—the parent cam- 
pany—is also going to change. The 
task of bnngimg these changes about 
BS encmous, Botwe ane determined 
to make the transition a-smooth one, 

AT&T wall continge to create ane 
provide new products and services to 
meet your changing needs. And 
Westem Electric, Beil Labs ane 
Long Lines will continue to remam 
vital parts of AT&T. 

We waril to keep our customers, 
Sharowners and employees in- 
formed every step of the way, So 
along with your local Bell telephone 
company, we'll be talking with yoo m 
ad hice this about varying aspects of 
the comung changes: 

It's all: part of the “Let's Tak” 
prem setup by the Bel Svstem. 

Each ac will have a nutiber to 
call: 1 500 555-5000), 

There'll be semmebody to talk to 
Somebody Lo help you. Sorrvehbody 
[Oo answer VOUr Quests, 
somebody to get vou mnformation, 

So call us. And we'll 


be talking Let's talk. 
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“purchase. That's the Olds point of view behind the new 
Ninery-Eight Regency. Most logical.of all is that you needn't 
be-extravagant to get the elegance you want, Compare prices, 
and you'llfind Regency a most pleasant surprise. And with 
Regency, the niceties—from air-conditioning and power 
accessories to its richly-appointed interior —are all stan- 

dard. Ninety-Eight Regency. Standard V6, ar aan 

gas or diesel V8. The logic is simply impeccable, , / fp VIL (hp 
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Let's get it together...buckle up. 
Some Oldsmobiles are scape with engines produced by other GM divisions, 
wibsidianes or affiliated compames worldwide. See your dealer for details. 











FLORIDA 


Lenjoved your article on Florida (August 1932). 
But 1 must tke umbrage at the statement that 
“Florida, like Hawaii, is one of only two states in 
the nation with tropical weather," Not so, The 
“Valley” in southern Texas has tropical weather, 
palms, pomncianas, and ruby-red grapefruit, the 
best grapefruit in the world. 
Dianne Runyon 
St. Thomas, U_'S. Virgin Islands 


Fechnicaily, only two U.S. states enpoy truly 
tropical climate—Hawail and the southern tip of 
Fiortda. However, piants and animaly trad flour- 
ish there can also be found in other states. 


As one of the “pilgrims to a shrine of winter 
warmth,” | was surprised, and not a little hurt, 
by the beginning of the story about Florida; So 
far, being inour early and late 60s, we have vet to 
“shuffle.” We do wear shorts and polo shirts, as 
we certainly didn't retire to Florida to wear wool- 
tes and ski boots. 
ovivia F. Jewell 
Marathon, Florida 


Referring to page 215, please explain how water 
can drop more than four feet and expose “boat 
tracks.” How do boat tracks get into the mud? 
Does this mean that ifthe Atlantic Oeean driesup 
tomorrow, we would see boat tracks? 

John f, Gar 


The tracks were caused by beal Reels or propellers 
gouging the lake bottom ay the waiter receded in 
ihe drowgeny. 


In the Florida article the reference to the arthritis 

medicine of Brooks Campbellsays, "Bottled un- 

der his own label, the Lniment is licensed by the 

state government for sale in Florida." Is it possi- 
ble for non-Florida residents to purchase it? 

Reg Campin 

Blaine, Washington 


Mr, Campbell has not submitted his lintment for 
testing Ov fhe CS, Food and Drug Administra- 
hon, cad iis currentiy available onivin Florida 
We ore wnabdle to supply Mr. Campbell's address 
for the many who have requested it, [tis tie poli- 
cv of NATIONAL GEOGRAPHIC fa avoid recom- 

Mengeng ary medicinal product. 


After reading “Florida: A Time for Reckoning," I 
was disappointed. In terms of economic future, 
Florida has one of the bestin the country. I have 
lived in Memphis, Chicago, Atlanta, but Orian- 
do is the city that has captured my heart. Out of 
the ten million Floridians it would be hard for 
you to find one displeased resident, 
David Brown 
Orlando, Florida 


CARRARA MARBLE 


! just finished reading Irving Stone's The Agony 
dad the Ecstasy, which recounted Michelange- 
lo": titanic task of quarrying marble from Mount 
Altissima, when my July 1982 issue arrived con- 
taining the Carrara article. Having been to Italy 
tasee the works of sucha master, [can agree with 
Michelangelo's belief that marble is “alive.” 
Thusthe crystals of the “Pieta” must be in “ecsta- 
sy.” while those of the present-day “Thumbs” 
and “Fints” must be in “agony,” 
Milton Parent 
Burnaby, British Columbia 


SINDBAD 


Reading the article “In the Wake of Sindbad" 
(Jubky 1982), [felt 1 was living a mythical legend 
come true. lt was.asifl had been transportedand 
was myeelf struggling against the sea, involved 
in that same teamwork and comradeship, It was 
Breal to rtad and beautiful to experience. 
Leonel A. Oliveira 
Berkelev, California 


In your article “In the Wake of Sindbad,"” vou 
mention “the golden age of Arab sail between the 
Sth.and 1 ith centuries.” You also mention the ta- 
mal as a navigation instrument used in conjunc- 
tion with the North Star to determine position, 
The star Polaris, however, was not in the proper 
position. to be used os a North Star prior to 
around the year 1200. The sudden improvement 
in navigation that eccurred in both Arabic and 
Western cultures around that time probably co- 
inciced with the discovery of how to use Polaris 
to determine true north. 
Fred C, Davis, Jr, 
Baltimore, Maryland 


Polaris kas changed position ower the centuries, 

bul only afew degrees between AD. &iMand 1200, 

Hoth Arab and European sailors wsed if as the 

North Star bv the ninift century, The advent of 
ihe magretic compuss ta the 12th comtury ereatly 
increayed the accuracy of navigation, 
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Ready for 

Mt. St. Helens, 
Hurricane Allen, 
Love Canal. 


Red (ross: Ready fora new century. 
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We were appalled at how lightly hydrogen sul- 

fide gas was treated by Tim Severin in his story 

“Tn the Wake of Sindbad."” Hvdrogen sulfide gas 

is very flammable and extremely poisonous in 
very small quantities, 

Louis A. Jankosky 

Piscataway. New Jersey 


OLDEST MAYA 


In “Unearthing the Oldest Known Maya" in the 
July 1982 issue, the author writes: “Maize origi- 
nated in the arid highlands of central Mexico.” 
Most unlikely. No major food crop ever orginat- 
ed in arid lands. Additionally | believe that the 
origin for maize would be the southern and not 
the central part of Mexico. 
Louis |, Mihaly 
Forest Ranch, California 


Present archacological and botanical evidence 
tuevests that inkabitanis of a Aarsh region were 
more apt to begin food cultivation than Lhose ina 
region with abundant wild foods. The earliest 
fraces of maize cultivation come from the dry 
highlands af south-central Mexece 


WILLA CATHER 


This is o note of eratitude for the delizhtful in- 
sight into the life and times.of Willa Cather ( July 
1987). Today there was not'a single copy of a 
Cather book in our publiclibrary, whichis usual- 
lyso well stocked. [am sure thatthe paucity is the 
resultof GEOGRAPHIC influence 
Mary Margaret Mayfield 
lefferson City, Missouri 


We enjoyed the Willa Cather article, but in re- 
gard to Willa's Virginia birthplace—which my 
father owns—the house is hardly the “aban- 
doned shell” vour writer describes, During Ue 
past several years it has been occupied by a suc- 
cession of tenants and has fared about as well as 
have many old houses of its sort. It has stood for 
nearly 200 vears, and bids fair to stand some few 
Vears More. 
Charles T. Brill, Jr 


Gore, Virginia 


In the July 1982 issue the caption of a picture of 
Willa Cather states: “she took aspin ona railroad 
handear.” According to the lexicon of the South- 
em Pacific, along whose lines ] grew up, Miss 
(Cather ts-astride what was called either a “speed- 
er’ or “yelocipede.” 
. Charles A. Bond 
Lacey, Washmeton 


The Association af American Agilreads confirms 
tat both veloctpede and speeder can be called 
handcars, @ term more familiar to most readers 


Nanonedl Geographic, November [982 
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OU SHOULD OPEN YOUR IRA 
ETIREMENT PROGRAM WITH A COMPANY DEEPLY 
IN RETIREMENT PLANNING. 
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METROPOLITAN REALLY STANDS BY YOU 





Thanks to you, 
Andre's crawling. 


Andre was born with Brain 
damage that left him without any 
muscle control, At five months old 
he could barely push himself up 
on his elbows. No one thougnt 
hel ever wall, 

Until the United Way stepped 
In. Thanks to you, the United Way 
was able to provide the funding 
that helped the Cerebral Palsy 
Center near Andres home give 
him the countless hours of ther- 
apy he needed. 

Soon Andre began crawling. 
And now, a year and a half later, 
he's wales ike other toddlers 

— his age. Give to the 
Unitect Way. 


mS |t only works 
united Way because of you. 











The difference has always been easy to see. — 
Intellivision’ has brilliant graphics, lifelike figures and realistic gameplay. 
Intellivision has the hand controller with 16 positions. The Atari’ VCS has 
a joy stick with only half as many, | 

The Intellivision system is expandable. 

But now, the difference is even more obvious. In case you haven't heard, 
Intellivision actually talks. 

Its true. Just attach the new IntelliVoice’ voice synthesis module. Plug in 
any one of our new talking cartridges. Then, concentrate on the visual action. 
While IntelliVoice gives you up-to-the second verbal status reports. 
Feedback. And instructions which are essential to your game strategy. 

Voice is just one innovation, though, 

If you like arcade maze games, you'll love new Lock’N’ Chase: And wait 
until you see Night Stalker, with its relentless one-eyed robot. 

Of course, your dealer can show you the difference between Intellivision 
and Atari. For your nearest dealer, call toll free 1 (800) 323-1715. In Illinois, 


1 (S00) 942-S881. Or shut vour eves, MATTZAL ZELECTRONRICS 
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L nny mp attienoon to detal goes into the malities of the cuse on the lefr. For 
Instance, its ouride is sewn with extra sticches wo the inch for exe stre noth, And 
ts handle is handcrafted, then secured with two strong, solid brass bolts, 


The same is true of the case on the nght. 


The frie of the case on the left is made of prime Wisconsm basswood remtorced 
with beechwood dowels and vulcanized fiber. This makes it unusually flexible so 
ican take a beating and then bounce back. 


So is the frame of the case on the mehr. 
Phe case on the left is guaranteed for 18 months. 
So i the case on the nent 


The case on the lefehas 24K gold-plated locks thar won't tarnish, and they open 
with a touch 


So does the case on the neh. 


Bur che case.on the left is: made of a leather as tough as itis rare, our exclusive indus- 
trial belting leather, Complete with the scars and markings that make itso distinetive. 


While the case on the night is. made of 
a durable vinyl of the highest quality. 


Which, then, is the real Hartmann? 
‘They both are. 





We dont cut COMmMers. 
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_ Wildlife as Canon sees it: 
A photographic heritage for all generations. 


Imagine the peregrine falcon as it takes its pre 
Turning over on its back like an acrobat to strike 
Tram below or swooping down in its breathtaking 
power dive at 100mph or more, itis an awe-inspir- 


ing display of speed and precision. The peregrine 


Is a cosmopolitan species, but in North Amernca 
where it once could be found even in cities. it has 
disappeared m large areas of its original range. 

The peregrine could never be bri wught back 
should it vanish completely. And while photogra- 
nh can record it to POSTATILY, OTe IMDOTtant 
cone ee Tai] in ¥ it yelp eave it and the rest of wildlife 

Through intensive conservation efforts, the 
peregrine 18 actually at the point of making a come 
back in North America, And in the continuing 
drive to reestablish it, photography serves as an 
INPOAtant aid to research 

In agcinion, DIoOtograpny can help us all to ap 


Dire late the PETE RIne Li MET ial those powertul 


wings Tased, one could start to understand jus 
whatitis that makes this daring bird one of nature's 
SWiTLest 


And onderstanding is perhaps the single mos 
important factor in saving the pereorme falcon and 


all of wildlife. 
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Images for all time 





A chocolatier’ tribute 





Whole toasted almonds 
crowded into thick milk chocolate. 
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ISN’T IT TIME 


YOU DISCOVERED ALASKA? 






SEND THIS PREPAID 
POSTCARD FOR OUR 1983 
FREE BROCHURE 
ON ALASKA 

AND CANADA'S YUKON 
Fight pages of facts, figures 
and-photographs describing 
the Alaska travel experience. 
And what it can mean to you. 


SEND $2.00 FOR YOUR 
1983 ALASKA 


TRAVEL PLANNER |* 
Beautiful and indispensable. |j 


Not only a fact-filled, lav- 
ishly illustrated, practical 
guide to Alaska, but a hand- 
some &4-page full-color 
addition ta your permanent 
travel library. Order your 
Travel Planner today. 
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Alaska 1s that rare place from which you 
never completely return. | 

It is the world as it was thousands 
of years ago, its shores still scoured by 


flaciers, It is the caribou, the moose, the 
whale, the eagle still living in harmony 
with the Indian and Eskimo and Aleut. 

Alaska is an out-of-the-way resort 
tucked among primeval mountains, lakes 
and Hords, Itisa train meandering through 
llower-clad summer fields. 

Alaska 1s the unexpected pleasure of 
a centuries old Russian Orthodox church 
rising above a fishing village silhouetted 
against a fiery summer sunset. 

But most of all, Alaska isan experience 
that can only be described by going there 
and being in it. lt doesn't matter whether 
you go by car, boat or plane,a trip to Alaska 
will change you in unexpected ways. 

For me, it was discovering a piece of 
the world | thought wed lost a long time ago. 
A remarkable, exhilarating journey that 
will stay with me and deeply touch me 
forever. 





DODGE ANNOUNCES THE ULTIMATE 2WD TRAILERING VEHICLE. 


a a a 
000. maxim TOWING CAPACITY ptponal For joerg Riba, both Haercliargr Tan and the 40) Beecher per male eo brewery §.2 leer VS, which dalivess 
= i 


(2) howeeearwer ani ae f drcue. Wike 7-Saiseed detoma AIS Al) wari St] ol AM [ive smart, Hucee up Es} 





Your best opportunity to get any new 1983 Ramcharger need for just about anything RAMCHARGER TWO SPECIFICATIONS 

may be nght now, Use the $1000 introductory rebate you ve got to tow—plus teat |b shpel doen 3-epe 

towards your down payment or mace the cash."* tore cargo space than Ford a " 
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building our trucks like 
we never did berore THE NEW CHAYSLER CORPORATION 
QUALITY FMGahEERED TO GE ITME BES] 





“Miniature Rose Collection” by Krementz 
Creators of Timeless Beauty 










Handcrafted 14Kt. Gold Overlay. Suggested retail prices $25. to 540. 


Write Krements and Company, 30 Chestout Street, Newark, epee, Abel for 4 free copy of 
“Unique-The Story of Krementz 14Kt. Gold Overlay Jewelry 
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“1 WOULDN'T 

TREAT MY BIKE 

THE WAY YOU 
TREAT YOUR BODY.” » 


— Judy Loiferty 





When Jucty Lafferty prapores toro again. Alive. vioronl, ready To get on 
mone like the annual cross-lowd run she her bike ond toke on the world 
MOKes sure reat bike sin partecr shape Judy Lofferty is just one eaxompre of 

she inspects ond adjusts every par the kind of progress were maxing 
She funes and balances tne whoe against cancer in its many forms 


Mmeacmne, $0 ff Car qo ihe ostanée The Amercan Concer SOC ery ToOKes 
Becouse she treats her booy mre some credit for that progress. But credit 
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Even If You Cant HaveThe 
Best Of Everything, You Can Have 
The Best Of Something 





the best. Which makes a Mitsubishi TV 
well worth your consideration. 

An elegant example is this model 
CK-2582 25-inch diagonal measure 
Mitsubishi color console with full- 
function wireless remote, state of the art 
random access tuning, and complete 
built-in cable reception capability, 

It features a cabinet made not of 
genuine oak-grain plastic, but of genuine 
oak-grain oak. It also features one of the 
two most important innovations in color 
television tubes ever: Diamond Vision: 
(The other was the black matrix screen 
developed in the early 1970s.) 


UPTO 40% WIDER COLOR 
RANGE WITH DIAMOND VISION. 


Diamond Vision was developed initially 
to solve the problem of sun glare on our 
outdoor electronic score- 
., boards. Our solution was 
a special glass treatment 
that actually absorbs sun- 
light rather than reflecting 
it. Incorporated into our 
home picture tubes, it has 
“ the same effect.on the 
sunlight or other ambient 
meron light you may have in 
chon manranteenclighe YOUr TV viewing room. 

Further experimentation led to other 
treatments designed to filter out the 
undesirable light elements from those 
emitted by the phosphors of the picture 
tube itself. 

The result was not only a picture 
relatively unaffected by ambient light, but 
a dramatically improved picture overall. 
A picture with better richer, truer colors. 
Blacker blacks. Bluer blues. Greener greens. 
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Compared to the conventional TV 
tube, the range of colors thar can be repro- 
duced is wider by 15% to 40%, depending 
on the amount of 
ambient light pre- _ 
sent. Forexample, — 
crimson rose can 
he reproduced ex- 
actly, something 
no other television. 
cando. Marine =~ 
blue, sky blue and «, 
green are also truer 

And since the 
colors themselves are more accurately 
reproduced, the various shades are differ- 
en tiated as well. So instead of the flat, 
homogenized picture youre used ta, you 
get one thats more three dimensional. 

Speaking of which, theres vetanother 
dimension to this Mitsubishi color 
console, one your ears will enjoy: 

Iwo separate amplifiers and speaker 
systems. 

Together they produce an exciting 
stereo effect even from regular mono tele- 
vision transmissions. And they deliver 
the real thing from stereo video dises, 
stereo videocassettes, and (with our built- 
in FM tuner) FM simulcasts. 

This broadened range of capabilities 
is not a difference you have to take our 
word for. You can see and hear it clearly 
in a side-by-side comparison at your 
Mitsubishi dealer 

And there you will find that while 
you may never have the best of everything 
in this worid, you can at least have the 
best of re s1Or. 


2'.MITSUBISHI 
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JOINING THE 
NATURE CONSERVANCY 
IS FOR THE BIRDS. 


R22 AND THE BEARS. AND THE 
Sais oe 


, . 
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FISH. AND THE TURTLES. 
They're losing their homes 
Day by day, the natural areas 
that pri wide food and shelter for 
America’s wildlife are disappear- 
ing. And as more of these areas 
are lost, more species become ore 
endangered. | a gs Pai. 8 
We're a nonprofitorganiza- “(34g ieee 
tion that ts committed to res- 
cuing America’s ecologically 
important natural areas. We iden 
ify areas that should be protected 
We acquire and manage land 
thal’s important to the balance o! 
nature. Since 1Y50,wevesaved (i 
nearly 2,000,000 acres of swamps, RP oe 
marshes, beaches, forests Ff; 
and prairmes 
Please help us. Become a member 
of The Nature Conservare \ 


ie 


LVVAN | 11) 
im sending a $10 Subsenbing 
615 Family ors]. 000 Lifetime 
membershic bo 


The Nature Conservares 
Dept. ALG 
1800 North Kent Street 
Arkinuzhon, Virginia 224 








In The Bahamas, you never run out of things to do. Until you want t 
You can dance in the moonlight. Swap smiles. Play on a championship aol 
course. Revel in glittering casinos and exciting nightclubs. Or just lie back and 
et [he Bahamas soothe you and renew you 


Yo {U can do all this. fe 1 50 Very few ¢ a lollars _ because it it costs less to el here 
from most places in the USA 
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@n you find the 





economy car in this picture? 


As unlikely as it seems, you're looking at it. That stylish Buick Skylark. 
For, inspite of its good looks, comfortably appointed interior and generous room 
for five, Skylark definitely falls into the economy category. As far as mileage 


estimates go 
But, between fill-ups, you'll probably completely 
ESTHWY EPA EST MPG | forget that Skylark is 
an economy car. 
| 4 i You see, Abie of the 
nicest things about the economy car in our picture 
is that nobody pictures it as an economy car 
Go see the 1983 Buick Skylark at your Buick 
dealers now. Buckled up, of course 


Use estimated MPG for comparison. Your mileage 
may differ depending on speed, distance, weather 
Actual highway mileage lower Some Buicks are 
equipped with engines produced by other GM 
divisions, subsidiaries, or affiliated companies 
worldwide. See your Buick dealer for details. 


Ocal Car of the Xvid Ofvrripad 
Los Aageles 1554 








